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Isolating vibration 
with LANGITE 


Vibration from compressors at The English Electric 
Company’s works at Rugby has been effectively isolated 
from the rest of the building by the use of our resilient 


Langite ‘4V’. 


Air compressors are a notorious source of vibration; 
frequency is very low (around 7 c.p.s.) and amplitude 
very high (around 0.01°)—a difficult combination. 

Langite anti-vibration pads are supplied to: Ministry of Supply, Ministry of Works, 
Air Ministry, Post Office, British Railways, London Transport, Central Electricity 


Generating Board, British Broadcasting Corporation, London County Council, 
National Coal Board, U.K. Atomic Energy Authority, etc. 


LANGITE 


ANTI-VIBRATION PADS 




































Two compressors are on 
the ground floor and one 
on an upper floor; the 
line drawings show the 


arrangement. 
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CORK MANUFACTURING 
COMPANY LIMITED 
SOUTH CHINGFORD 
LONDON, E.4 

Telephone: Silverthorn 1101 (7 lines) 
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5) wer for 
» Venezuela. Photograph ¢ 
courtesy of Messrs. Dante! 


Adamson & Co. Ltd 





STEEL CASTINGS 


Intricate castings of various sizes and qualities to suit 





customers requirements are continually produced in the 
Hadhelds foundry. 
Spec ial supervision coupled with distinctive workman. 


ship and technical dexterity are embodied in the manutacture 





of Hadhelds castings, produced in carbon low alloy, manganese 





a SHEFFIELO / 





and other wear resisting steels, stainless and heat resisting 


s 


steels 


HADFIELDS LTD.., EAST ee LA WORKS, SHEFFIELD. ENGLAND 
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Designers and Manufacturers of 
FORGE, GALVANIZING AND HEAT 
TREATMENT FURNACES, 
DRYING OVENS, ETC. 


incorporating our 


HIGH INTENSITY 


SMOKELESS 


COMBUSTION 


en 


ailable to 















PATENT No 716841 


are av 


¥ ical Staff : 
- TOal applications en | 


DAVID ETCHELLS & SON LTD 


BULL PIECE WORKS, DARLASTON, SOUTH STAFFS Phone: James Bridge 2067/8 
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With aln ta (century 
pumping c¢xp 

their credit, anegvyves 
Limited are able to offe 
a ready answer most 
pumping problems 


TANGYES LIMITED, PUMPS DIVISION, SMETHWICK, BIRMINGHAM, ENGLAND. | 
are 


BRANCH HOUSES AT LONDON f MANCHESTER : GLASGOW 
AD.s 
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endorse the supremacy of 





Time and again, industrialists large 
and small place repeat orders with 
Colt. And for three good reasons. Colt 
ventilation systems depend in the 
main on internal convection currents 
not external forces—and are there- 
fore little affected by the vagaries of 
the wind. Colt offer an unparalleled 
range of ventilators. And most im- 
portant, every Colt recommendation 
is based on a thorough analysis of the 
building, plant and process either 
from a site survey or drawings. Such 
thoroughness influences firms such as 
the English Electric Co. Ltd. It will 
impress you, too. 
Ask your secretary to 
send for a free manual to 
Dept. S29 1B 





COLT VENTILATION LIMITED 


LT 


O 2046 VENTILATORS AT TH 








ENGLISH ELECTRIC CO. LTD... RUGBY 


* SURBITON > SURREY * TELEPHONE: 


Among the 12,000 major Industrial 
Organisations using Colt equipment are: 


15 contracts: 
20 contracts: 
37 contracts: 
11 contracts: 


15 contracts 


6 contracts: 
29 contracts: 
22 contracts: 
14 contracts: 
17 contracts: 
15 contracts: 
25 contracts: 
15 contracts: 
12 contracts: 
14 contracts: 
16 contracts: 
11 contracts: 
15 contracts: 

9 contracts: 
19 contracts: 
21 contracts: 
20 contracts: 


ELMBRIDGE 0161 


Cow & Gate Ltd. 
Courtaulds Ltd. 


Vickers-Armstrongs (Aircraft) Ltd 
The Steel Company of Wales Ltd 
United Kingdom Atomic Eneray 


Authority 
Smith-Clayton Forge Ltd 
National Coal Board 

Lever Bros. Port Sunlight Ltd 
Bristol Aircraft Co. Ltd 
Davey Parman & Co, Ltd 
S.P.D. Ltd 

British Orygen Co. Ltd 

Ltd 
English Steel Corporation Ltd 
Ferranti Ltd. 

General Motors Ltd 
Thomas Hedley & Co. Ltd 
Hoover Ltd. 

Joseph Lucas Ltd 

Philips Electrical Industrie 
The Piessey Co. Ltd 
Ruston & Hornsby Ltd 


Dorman Long & Co 


Ltd 


(10 LINES) 
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Shaft and gearing 


every modern feature is incorporated to ensure HY smn aie: 


operated preoptive head- 


high production, accuracy, durability, ease of WY a — stock. Hardened and 


. “ F, ground gears close to 
operation on the a ial rd len »: bearings to minimise 
= “ é Bn . a shaft deflection. All 
- speed changes by multi- 
friction clutches. Multi- 
vee rope drive giving 
high efficiency 


HERBERT 


No. 5 SENIOR PREOPTIVE 
CAPSTAN LATHE 


The machine incorporates all the well-known Herbert Lathe 
features including the power-operated Preoptive Headstock 
Automatic sliding and surfacing saddle with or without chasing 
and taper-turning attachments. Feeds to saddle independently 
reversible to those of the capstan slide. Chasing mechanism, 
when fitted, is automatically tripped 

Turret is automatically clamped at commencement of forward 
travel of the capstan slide and is of hollow construction 
Leader control to capstan slide also available, if required 
Supplied as a chucking (15}in. swing) or bar (2din. dia.) 
machine, with hand, air or electric chuck 

Electrically-operated bar feed also available. 10 h.p. motor giving 
16 speeds 21-1500 r.p.m 


 LTD., COVENTRY 








KONTITE 


The World’s Finest 
Pipe Fittings 


All Kontite Castings are made in corrosion 


resisting gunmetal 
The Kontite range of fittings is the largest in the trade. 


Our delivery service is second to none and all items can be 


delivered within a matter of days 


@ Kontite Compression Fittings are made for all sizes of pipe 


up to 6” bore 


Free comprehensive catalogue will be supplied on request. 


> 


ee KAY & COMPANY (Engineers) LTD. 


“J2)*) ENGINEERS BRASSFOUNDERS & ALLOYERS 


. + = es 
Tas” Bolton Brass Works, Blackhorse Street, Bolton, Lancs. 
C4 Grams Kontite "' Bolton Telex No 63-186 








HOWEVER SPECIAL YOUR REQUIREMENTS MAY BE 
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CPC—constant pressure control—a Plenty patent. The flow control of the 


pump is carried out by an hydraulic piston operated by an adjustable hydraulic 
accumulator. It maintains constant delivery pressure with varying demand. C.P.C. 
is widely used for fuel transfer, oil fuel firing and for chemical processes. May we 


send you a folder about it ” 


SERVO-CONTROL gives you remote or on the spot control of 


output, with reverse if required. It ensures all the advantages of automatic 
control without any sacrifice of robustness. Servo-Control can be used for blending 
with two or more pumps maintaining the blend constant over the full range of output. 


Operation is trouble-free and maintenance cost is negligible. Full details on request. 


PORTISHEAD 
PG@OLE -: 









ete.,/ Etc. 


All these major 
oil fired power 
stations of 

the Gentral 
Electricity Board 
use 
PLENTY 
PUMPS 








Poole Power Station in the southern division of 
the Central Electricity Authority. 

Inset : One of the Main C.P.C. Transfer Pumps 
with a capacity of 100 tons per hour. 


LENT 


& SON Ltd. 





EAGLE IRON WORKS, 
NEWBURY, BERKS. 


NEWBURY 2363 (4 lines) 
PLENTY, NEWBURY. EN 


Telephone : 
Telegrams : 
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CLOSED FEED SYSTEM 


is stable 
im 1 eee under all operating conditions 


| 


i i 
Hh 
ee 
Whey 
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Feeding pure water to the boilers, free from corrosive gases, it 


is efficient, reliable and entirely automatic in operation. A Weir 


} 
i 
i) 


NW: 
' op, 


' 1 \ 


sea-water evaporator in the system supplies all the ship’s fresh 
water for boiler feed and domestic purposes. The Weir auxil- 
iaries built into the system have more than seventy years of 


design and manufacturing experience behind them. 


CLOSED FEED SYSTEMS ARE INSTALLED IN MANY HUNDREDS OF SHIPS OF ALL NATIONS 


G. & J. WEIR LTD. * CATHCART * GLASGOW S.4 
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SPIRAL BEVEL 

CROWN WHEELS 

AND PINIONS 

10 SUIT ALL ‘LILY’ BRAND CHILL CAST PHOSPHOR BRONZE 
* . (CORED OR SOLID) 

TRANSMISSION ‘Sm 16a Mapad S ac oe oath shed in BON 

NEEDS 



















Note, too, that we supply completely machined bushes, either 
plain or flanged. 


SPUN CAST CORED BAR . 


IN PHOSPHOR BRONZE, LEADED BRONZE, 
ALUMINIUM BRONZE, GUNMETAL, ETC 








| The centrifugal process produces cored 
| bar which is absolutely guaranteed to be 
free from defects, and we invite enquiries 
for Phosphor Bronze, Leaded Bronze, 
Gunmetal, Aluminium Bronze, Cupro 
Nickel, Copper, etc., either in bar form 
or rings, part or finished machined, etc 
Full range of sizes up to 7” outside dia. by 
3” bore 


Length up to 24” 


MOSS GEARS 


SPECIALISTS IN THE CASTING OF NON-FERROUS METALS 
CHARLES CARR LIMITED 


INCORPORATING THE NON-FERREOUS CASTING CO., (B'HAM) LTD 









MOSS GEAR CO. LTD : CROWN WORKS - TYBURN ° BIRMINGHAM - 24 GROVE LANE SMETHWICK 40 * BIRMINGHAM 
TELEPHONE = SMETHWICK /231-2-3 
Telephone: ERDington 1661/6. Telegrams: ‘Mosgear Birmingham’. LONDON OFFICE: 56 HOLBORN VIADUCT, LONDON, €E.C.!. TELEPHONE; CITY 3826-3827. 











NETTLE D—first choice for all applications where service 
conditions are severe. Nettle D has all the desirable pro- 
perties looked for in a super duty quality and is designed 
to give maximum service in furnace positions involving 

high sustained temperatures, 


= severe slag attack, and abrasion. 


The use of Nettle D in vital furnace 
+| positions means longer furnace life. 


High under load streng 
N E TI L F D ow Porosity fewer shutdowns and consequent 


greater output. 


ul strength. = Technical Data Sheet gladly sent on 


request. 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL.: BANKNOCK 255 (4 lines) 


wullll 
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STANDARO 
POWERED WINCHES 


for Direct Loade 
ranging tram ¥ lan To 7 Tans if | 























This is a range of standard-designed powered 

winches based on data collected and analysed from 

a large number of purpose-built winches. 

Once it was thought impracticable to evolve a standard range 

of winches of this type.” but now Richard C. Gibbins & Co. Lid 

have developed such a standard range—covering direct loads of 10 cwts. 

to 7 tons, and catering for mean rope speeds from 10 to 300 feet per minute 

in example of the economies effected by standardising design and production 

line methods of building, is a winch designed for a direct load of 30 cwts., and which 
provides a mean rope speed of S50 feet per minute—the cost of this winch is only £286. 
This 1s a remarkably low price for a winch built to such a specification. and which 
incorporates so many features common to purpose-built winches of much greater cost 

Price list and specifications can be obtained on request. If you wish to discuss the performance of 


these winches, we should be glad to arrange for one of our engineers to call upon you 


IBBIN RICHARD C. GIBBINS & CO. LTD. 


BERKLEY STREET, BIRMINGHAM I. Tel: Midland 6183/4 
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CROSSLEY RELIABILITY 


GEAR PERFECTION 


Gears ground by The Gear Grinding 
Co. Ltd. constitute the all important 
drive from the crankshaft to the 

fuel pump camshaft in the famous 
Crossley two-cycle scavenge pump diesel 
engines which are giving outstanding 
service in marine, industrial and nuclear 


application all over the world. 





Photogragh by courtesy of Crossley Brothers Ltd 


The Gear Grinding Co. Ltd. 


Makers of the ORCUTT’ range of gear and spline grinding machines and gear measuring machines 





CRANMORE BOULEVARD SHIRLEY SOLIHULL - WARWICKSHIRE 


sm, 004503 
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A 15’ x 15’ Mobile on 


’ 
four wheels. Practical with 
Safway up to 60’ in height. 








large area access platforms 


- € 
built on the spot without delay ii aS 
from standard SAFWAY Units 


The adjoining SAFWAY-in-action photographs, 
taken at the site of the new Assembly Division 
Ford Motor Co. at Dagenham, illustrate well one 
of the basic advantages of Safway scaffolding... the 
ease and speed with which the standard units may 
be assembled on the spot to produce safe stable 
mobile platforms, easily adjustable for height. 
Delays and costs are cut to the minimum. 
Versatility PLUS Remember the above is 

just a bonus benefit to the SAFWAY user... these 
special structures are quickly built... and when 
finished with, quickly dismantled for re-use. 
SAFWAY Scaffolding is faster ‘up-and-down’ 

and is load-bearing too—first for Versatility. 


STERLING-SAFWAY 


Bedford: Sterling Works, Bedford. Tel.: Bedford 5338 (3 lines) 
Bristol: 175 White Ladies Road, Bristol, 8. Tel.: Bristol 39112 
Edinburgh: 23 Rutland Square, Edinburgh, 1. Tel.: Fountainbridge 3254/5 
Glasgow: 28 Renfield Lane, Glasgow, C.2. Tel.: City 6201/2 

Jarrow: Sterling Factory, Jarrow, Co. Durham. Tel.: Jarrow 89-7721/2/3 


London: Iddesleigh House, Caxton Street, 8.W.1. Tel.: ABBey 3017/8 (2 lines) 
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Two effective Mobiles. 
Easily movable. Keeps 
overhead work on the go. 





Another Safway Access 
Tower — they can also 
be assembled in 
restricted space. 





SAFWAY 


ae Cel 
i: 


ae 
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Do your operators a good turn by pro- 
viding them with Osborn cutting tools 
and you will do yourself a geod turn 
by increasing efficiency and output. 

An extensive range of lathe and planer 
tools in solid or butt-welded high- 
speed steel and Osbornite hard metal, 
together with toolholder bits, are 
manufactured under carefully controlled 
conditions and inspected at every stage 


to ensure maximum quality. 


If you are using the new 


you will know how good it is—if not 
please ask for details. 

Available as 

lathe and planer tools, toolholder bits, bars and 


blanks 











SAMUEL OSBORN & CO., LIMITED. 


crVveeS STEEL WORKS, Sta eta anak 


Fine Steelmakers + Steelfounders «+ Engineers’ Toolmakers 
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Serve the Islands 
round the coast 
of Britain 


NORTH OF SCOTLAND HYDRO 

ELECTRICITY BOARD, 

LERWICK... .. .. .. .. ..2 MIRRLEES KVSSI2 ENGINES 
| MIRRLEES HF8 ENGINE 





NORTH OF SCOTLAND HYDRO 
ELECTRICITY BOARD, 
KIRKWALL .. , .. ..2 MIRRLEES KVSSI2 ENGINES 


NORTH OF SCOTLAND HYDRO 
ELECTRICITY BOARD, 


STORNOWAY . ..3 MIRRLEES KVSSI2 ENGINES 
NORTH OF SCOTLAND HYDRO j 
ELECTRICITY BOARD, 1 MIRRLEES K7 ENGINE 
SROOICK.:. «. .. +. «ef MIRRLEES HF8 ENGINE 
| MIRRLEES HF6 ENGINE 
PEEL POWER STATION, 2 MIRRLEES KVSSI2 ENGINES 
ISLE OF MAN... .. .. .. «.7 MIRRLEES HFS8 ENGINES 


GUERNSEY STATE ELECTRICITY CO 
GUERNSEY .. .. .. .. «.2 MIRRLEES KVSSI2 ENGINES 
2 MIRRLEES HFS8 ENGINES 


THE JERSEY ELECTRICITY CO. 
ST. HELIER, JERSEY. 7 MIRRLEES KVSSI2 ENGINES 





om 


diesels 


A Mirrlees KVSS12 Diesel Engine, 
coupled to a Brush Alternator, typical 
of the type of engine installed for the 
various Electricity Boards throughout 
Britain. This set produces 3,096 b.h.p. 
2,150 kW at 428 r.p.m. 




















\ | 
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See the special Mirrlees exhibit on 
STAND No. 5, ROW P. 
Engineering, Marine, Welding and 
Nuclear Energy Exhibition, 
Olympia—April 16th-3o0th. 


MIRRLEES, BICKERTON & DAY LTD., HAZEL GROVE, STOCKPORT, CHESHIRE 


yy 


Telephone : Stepping Hill 1000 (14 lines) 1 member of the Hawker Siddeley Group — Telegrams: ‘Mirrlees Telex, Manchester’ 
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Serving Britains Industry 





GRIFFIN BRANO 


STEEL SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat 
and Corrugated. 





* We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 

oe Metal Spraying by the most up- 


to-date methods done in our 


works or ‘in situ’. 















Metals deposited include 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 






LONDON: 





179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel : CENtral 0442. "Grams: “‘ CIVILITY Glasgow.”’ 








GLASGOW? 
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WITH THE 


OLDBURY 


chain grate 


STOKER 
EDWIN DANKS & CO. (Oldbury) LIMITED 





OLDBURY near BIRMINGHAM. 


Birmingham Cardiff 


Telep 


London Glasgow 





BUDENBERG GAUGE 
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SCHAFFER 
DIAPHRAGM 


GAUGES 















Pressure Gauges in 
non-corrodible mould- 
ed plastic cases for the 
chemical and allied 
industries. 


nn 

















COMPANY, LIMITED 
BROADHEATH, NR. MANCHESTER 
Regency House, 1-4, Warwick Street, W.1. 
Telephone: GERrard 4822/3. Telegrams: 















Pyrometer, Piccy, London. 





62, Robertson Street, C.2. 




















Developed in 1942 for versatility in burning the widest 
variety of solid fuels, efficiently, smokelessly, the Oldbury 


Stoker anticipated the Clean Air Act by 16 years. 


It is yOur guarantee of absolutely smokeless combustion— 
RINGELMANN O—with full boiler output, no matter what 


fuel hazards may develop in the future. 
Send for Publication No. 1618/2 


hone: 
Leeds 


(Stoker Division) Brierley Hill 7731 


Manchester Newcastle on Tyne 
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I"x% 10” MIN. DIAM. « O L D : Yo x Yo 10” MIN. DIAM. 


to ; to 
6"x 2” 66” MIN. DIAM. ' 5”x 5” 72” MIN. DIAM. 











FLASH BUTT 
WELDED 


Ix x’ =«12” MIN. DIAM. 
to 
6"x 6"x% 72° MIN. DIAM. 










I’x 1x %° 12” MIN. DIAM. 
to 
6"x 6"x% 96" MIN.DIAM. 







4”x 3” 30” DIAM. 
to 
84" DIAM. 













18" x 6” 






1%x%” 10” MIN. DIAM. 
to 
72” MIN. DIAM, 











10"x 3%" 


Current prices and delivery on receipt of 
detailed requirements. 





I~ x% 10” MIN. DIAM. 
to f- 
84” MIN.DIAM. 7 






G. A. HARVEY & CO. 
(LONDON) LTD. 


WOOLWICH ROAD, LONDON, S.E.7. 
Telephone : GREenwich 3232 (22 lines) 
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Designers! Plant Engineers! 


STANDARD BUSHES 


are now available in 


DS ((O)I NW Ft OSS) 53J 4(O)) 0 VAd 8; 

















Suitable for many different requirements, 
these bushes are produced from high 
grade materials from our own foundry and 
confirm to B.S.I. specifications. 

Rigid metallurgical control and constant 
inspection in all stages of manufacture 


combine to make them of very high quality. 


new 
TE ee 


giving full information 


and details of specifactions available on request. 


BILLETOPSGILPIN LTD. 


SYSTON, NR. LEICESTER. TEL: SYSTON 3296/7 


Always Specify HOLFOS BRE 





B STANDARD BUSHES 
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Good Goans depend ges aquedl Servant Sttenli 


Good forged blanks are the answer to the 
‘reject’ problem—to lower costs 
in the machine shops and the accuracy and 
quality of the finished precision gear. 
Our experience of the all important first stage 
of forging in your gear production is 


unequalled —and readily at your disposal. 






a tm 


w. B. 
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CULL & 


Head Office & Works 


TENNANT STREET, BIRMINGHAM, 


Phone : MiDland 6048-9 
Works also at 
POWKE LANE, OLD HI 


Ay Ue client thon send vb tor Gulls’ 


3rgsee 

Grams : CULANSONS, B’HAM sis 
Fd by 

LL, STAFFS Bo 
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These integrators are instruments for 
the measurement of areas and moments 
of areas of plane figures, and can also be 
used in the determination of centres of 
gravity, volumes and moments of solids 
of revolution, etc. 


Their application to many problems in 
Naval Architecture, Structural, Mech- 
anical, Civil and Aeronautical Engineer- 
ing greatly expedites the work while 
achieving a high order of accuracy—the 
precision of the instrument in most cases 
being greater than that with which the 
outline of the figure can be traced by a 
careful operator. 

















STANLEY 
INTEGRATORS 


W. F. STANLEY & Co., Limited. 


Head Office and Main Works :— 


NEW ELTHAM LONDON, S.E.9 


Telephone: Eltham 3836 Telegrams: “ Turnstile Souphone,”’ London 


Showrooms 
79/80, High Holborn, London, W.C.! 
Branches: 


13, Railway Approach, London Bridge. S.E.! 52, Bothwell St. Glasgow, C.2 


















The illustration is that of our No. 1 
model, and three models are available. 
Stanley Integrators can be supplied to 
give readings in either English (inch) or 
Metric units. 


Send for Ilustrated literature giving 
full details. 


The ‘Stanley ’’ range of instruments 
includes Theodolites, Levels, Harmonic 
Analysers, Integraphs, Planimeters, 
Pantographs, Drafting Machines, Survey- 
ing and Drawing Office equipment. 


Our fuli catalogue can be obtained 
upon request. 











—— 






STANLEY, LONDON 
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ENGINEERING, MARINE WELDING AND 
NUCLEAR ENERGY EXHIBITION 
* [6th—30th APRIL 1959 


Preliminary List of Exhibitors 


OLYMPIA - 


A.E.C. Limited. 

A.P.V. Paramount Ltd 

Accies and Pollock Ltd 

Accurate Recording Instrument Company, The 
Acheson Colloids Ltd. 
Addison Tool Co. Ltd., 
Admiralty. 

Air Control Installations Ltd. 
Air-Maze Ltd. 

Air Tools & Accessories Ltd. 
Aircraft-Marine Products (G.B.) Ltd. 
Aiton & Company Ltd. 

Albright & Wilson (Mfg.), Ltd. 
Alfa Laval Co. Ltd. 

Allen, W. H., Sons & Co. Ltd 
Alley & MacLellan (Polmadie) Ltd 
Allspeeds Ltd. 

Anderton Springs Ltd. 

Andre Rubber Co. Ltd., The 
Anti-Attrition Metal Co. Ltd. 
Ardleigh Engineering Ltd. 
Armstrong Siddeley Motors Ltd. 
Armstrong Whitworth, Sir W. G., 
Ashton, N. C. Ltd 

Associated British Combustion I td. 
Associated British Engineering Ltd 
Atlas Copco (Great Britain) Ltd 
Audley Engineering Co. Ltd. 
Auto-Klean Strainers Ltd. 
Automotive Products Co. Ltd., The 
Avery, W. & T., Ltd. 

Axia Fans Ltd. 


The 


Aircraft Lid 


B.S.P. Industries Ltd. 

Babcock & Wilcox Ltd. 

Baldwin Instruments Co. Ltd. 
Barclays Bank Ltd 

Barrus, E. P., Ltd 

Bassett-Lowke Ltd. 

Bayham Ltd. 

Beakbane, Henry (Fortox,, Ltd. 
Beaufort (Aur-Sea) Equipment Ltd. 
Beldam Asbestos Co, Ltd. 

Beldam Packing & Rubber Co. Ltd 
Bergius Co. Ltd., The 

Bettles & Sons Lid 

Birlec Ltd. 

Birmingham Battery & Metal Co. Lid., The 
Birshal! Ltd 

Blake, John, Ltd. 

Blakeborough, J., & Sons Ltd 
Bloctube Controls Ltd 

Bolinders Company, Ltd 

Bridge Foundry Company Ltd., The 
Bristol-Siddeley Engines Ltd. 
British Aluminium Co Ltd., The 
British Arca Regulators Ltd 

British Engineers Association (Inc.), The 
British Ermeto Corporation Ltd 
British Industrial Plastics Ltd., The 
British LaBour Pump Co. Ltd. 
British Manze! Oil Co. Ltd. 

British Oxygen Gases L td. 

British Pleuger Submersible Pumps Ltd 
British Polar Engines Ltd. 

British Ropes Ltd 

British Rototherm Co. Ltd 

British Steam Specialties Ltd 

British Thomson Houston Co. Ltd 
British Twin Disc Ltd. 

British United Traction Ltd. 
Brockhouse, J. & Co. Ltd 

Bronx Engineering Co. Ltd., The 
Brooks & Walker Ltd. 

Broom & Wade Ltd. 

Brown, David, Companies, The 
Brown, Donald (Brownall) Ltd. 
Brown, George, & Co. (Marine) Ltd 
Brush Electrical Engineering Co. Ltd., The 
Brush Group Ltd 

Bryce Berger Ltd. 

Budworth, David, Ltd. 

Bull, John, Rubber Co. Ltd. 

Buma Engineering Co. Ltd 

Burton Delingpole & Co, Ltd 
Butters Bros. & Co. Ltd. 


C.A.V. Ltd. 

Calver & Co. Ltd. 

Campbell & Isherwood Ltd 

Cape Asbestos Co. Ltd., The 
Cargocaire Ltd. 

Carter Gears Ltd. 

Cass & Phillip Ltd 

Chadburns (Liverpool) Ltd. 
Chesterfield Tube Co. Ltd. 

Clang Ltd. 

Clarke Chapman & Co. Ltd. 
Clayton Dewandre Company Ltd. 
Comet Pump & Engineering Co. Ltd 
Consolidated Pneumatic Tool Co. Ltd. 
Cooper Roller Bearings Co, Ltd 
Copes Regulators Ltd. 

Copper Development Association 
Controls & Electronics Ltd. 
Coventry Climax Engines Ltd 
Coventry Victor Motor Co. Ltd. 
Crane Limited 

Crawlev Brothers Lid. 

Crofts (Engineers) Ltd. 

Crossley Brothers Ltd. 
Crossley-Premier Engines Limited. 


Daniels, T. H. & J., Ltd 
Dargue Brothers Ltd. 
Darlington Chemicals Ltd 
Davey, Paxman & Co. Lid. 
Decca Radar Ltd. 

Deita Metal Company Ltd., The 
Denison, Sami., & Sons Ltd. 
Deparunent 


of Scientific & Industrial Research. 


Organised by : 


LONDON 


Desoutter Brothers Ltd 

Dorman, & Co. Ltd 

Doxford, William, & Sons (Engineers) Ltd. 
Doxford, William, & Sons (Shipbuilders) Ltd. 
‘Drum’ Engineering Co. Ltd., The 

Drysdale & Co. Ltd 

Dunlop Rubber Company Ltd 

Duramis Fuels Ltd 


E.N.V. Engineering Co. Ltd 

Elliott, B. (Machinery), Ltd 

Ellison, George, Ltd 

Enfield Industrial Engines Ltd 

Engineer, The 

Engineering Ltd 

Engineers Digest, The 

Engineers Too! & Supply Co. (Wholesale) Lid 
English Electric Co. Ltd. (Diesel Engine Division) 
Esso Petroleum Co. Ltd 


Fairitt Engineering Company Ltd 
Fawcett Preston & Company Ltd 
Felco Hoists Ltd 

Film Cooling Towers (1925) Ltd 
Firth, Thos. & John Brown Ltd 
Fluidrive Engineering Co. Ltd 

Fox Chemical Engineering Works Ltd 
Fraser & Fraser Ltd 

Free Piston Engine Co. Ltd 

Fuel Firing Ltd 

Furnival & Co. Ltd. (Reduction Pulley Div.) 


Garringtons Ltd 

Gas Council, The 

General Electric Co. Ltd 

Gilkes, Gilbert & Gordon, Ltd 

Glacier Metal Co. Ltd. 

Gleniffer Engines Ltd 

Godfrey, Sir George, & Partners (Industrial) Ltd 
Goodyear Pumps Ltd. 

GOtaverken Aktiebolaget 

Graviner Manufacturing Co. Ltd 

Guest Keen and Nettlefolds (Midlands) Ltd 
Guyson [Industrial Equipment Ltd 
Gwynnes Pumps Ltd 


H.M.C. Wheels Ltd 

Hall & Hall Ltd 

Hall, J. & E., Limited 

Hamworthy Engineering Co. Ltd., The 


Harland & Wolff Ltd 


Harlow, Robert, & Son Ltd 
Hartridge, Leslie, Ltd 
Harvey, G. A., & Co. (London) Ltd 


Hatch, George, Ltd 

Headland, Thos. P., Ltd 

Hill Alzen (Sales) Ltd. 

Hill, C. & L., Lt 

Hill, C. & L. (Die Castings) Ltd 
Hilmor Ltd. 

Hobson, H. M., Ltd 

Holland B. A., Engineering Co. Ltd 
Holman Bros. Ltd 

Holroyd, — & Co. Ltd 
Howden, James, & Co. Ltd 

Hoyt Metal Co. of Gt. Britain Ltd 
Hundested Motor Fabrik A/S 
Hunt & Mitton Ltd 

Hydraulics & Pneumatics Ltd 


LV. Pressure Controllers Ltd 

Iiford Ltd 

Imperial Chemical 
Division) 

Imperial Chemical 
Division). 


Industries Lid 


Industries Ltd 


Imperia! Chemical Industries Ltd. (Metals Division). 


Industrial Pyrometer Co. Ltd., The 
International Combustion Ltd 
International Combustion Products Ltd 
International Marine Radio Company Ltd 
Invicta Electrodes Ltd 

Ivor Power Specialty Co. Ltd 


Johnson, W. F., & Co. (London), Ltd 
Joyce, C. H., Ltd 


K.D.G. Instruments Ltd. 

K.S.B. Export G.m.b.H 

Keelavite Rotary Pumps & Motors Ltd 
Keith Blackman Ltd 

Keith Prowse & Co. Ltd 

Kemps Shipyard Ltd 

Kennedy, W., Ltd. 

Kerry's (Ultrasonics) Ltd 

Klinger, Richard, Ltd 
Klockner-Humboldt-Deutz A.G 


Langley Alloys Ltd. 

Laurence Scott & Electromotors Ltd. 
Leyland Motors Ltd 

Lister Blackstone Marine Ltd 

Lloyds Bank Ltd 

Lodge Plugs Ltd. 

London & Midland Steel Scaffolding Co. Ltd 
Loxhams Engineering Works Ltd. 


McGraw-Hill Publishing Co. Ltd. 
Machine Products Ltd. 
Machinery Lloyd 

Machinery Market Ltd., The 
Machinery Publishing Co. Ltd 


Marconi International Marine Communication Co. 


Ltd., 
Marley, W. H., & Co. Ltd. 
Marston Excelsior Ltd 
Martonair Ltd 
Mawdsley’s Ltd 
Maxam Power Ltd. 


Telephone No: WHitehall 0568 (5 lines) 


(Billingham 


(Dyestuffs 


Maxim Silencers Ltd 

Maybrey, H. J., & Co. Ltd 

Megator Pumps & Compressors Ltd 
Merlin Engineering Co. Ltd 

Metaducts Ltd. 

Metal and Pipeline Endurance Ltd 
Metallic Manufacturing Co. Ltd., The 
Metallisation Ltd. 

Metallizing Equipment Co. Ltd 
Metalock (Britain) Ltd. 
Metropolitan-Vickers Electrical Co. Ltd. 
Midland Bank Ltd 

Midland Industries Ltd. 

Mirrlees, Bickerton & Day Ltd. 
Mirrlees (Engineers) Ltd. 
Mirrlecs Watson Co. Ltd., The 
Mitchell Shackleton & Co. Ltd 
Mobil Oil Co. Ltd 

Modern Wheel Drive Ltd 
Mond Nickel Co. Ltd 

Mono Pumps Ltd. 

Moore, W. & E. Ltd 

Morris & Ingram (London) Ltd 
Moss Gear Co. Ltd., The 
Munro & Miller Ltd 

Myford Engineering Co. Lid 


Napier, 0., & Sons Ltd. 

National Gas and Oil Engine Co. Ltd., 
National Provincia! Bank Ltd 

Neill, James, & Co. (Sheffield) Ltd 
New Era Publishing Co. Ltd., The 
New Welbeck Ltd 

Newalls Insulation Co. Ltd 

Newman Industries Ltd. 

Newman Hender& Co. Ltd 
Non-Ferrous Die-Casting Co. Ltd 
North British Rubber Co. Lid 

North Eastern Marine Engineering Co. (1938) Ltd 
Northern Aluminium Co. Ltd 

Northern Rubber Co. Ltd 

Nuclear Controllers Ltd 

Nuts & Bolts (Darlaston) Ltd 


The 


Opperman, S. E., Ltd 
Opperman Gears Ltd 
Osmond, A. & S., Ltd 
Ozalid Co. Ltd 


Parsons, C. A., & Co. Ltd 
Payne & Griffiths Ltd. 


Pearson, T. B., & Sons Ltd 
Peers, J., & Associates Lid 
Pels, Henry, & Co. Ltd 


Perkins, F., Ltd 

Peters, G. D., & Co. Ltd. 
Petters Ltd. 

Pilot Works Ltd 

Plannair Ltd 

Pleuger Unterwasserpumpen G.m.b.H 
Plus Gas Co. Ltd 

Powell & Company 

Power Auuilliaries Ltd 
Power Petroleum 

Power Plant Co. Ltd 

Press & Shear Co. Ltd., The 
Princess Press Ltd 

Pyrene Co. Ltd 


R.F.D. Company Ltd 
Ratcliffe, F. S. (Rochdale), Lid 
Raw!plug Co. Ltd., The 
Reavell & Co. Ltd 

Reed, Thomas & Co. Ltd 
Regent Oil Co. Ltd 

Renold Chains Ltd 

Reynolds Tube Co. Ltd 
Reyrolle & €o. Ltd 

Rhodes, B., & Son Ltd 

Rhodes. Brydon & Youatt Ltd 
Richardsons Westgarth & Co. Ltd 
Riley (1.C.) Products Ltd 
Ritchie, A. H., & Company 
Robinson, A., & Co. Ltd 
Rolls-Royce Ltd 

Rotaprint Limited 

Rotary Burner Co. Ltd., The 
Roto! Limited. 

Rozalex Ltd 

Russell Constructions Ltd 
Russell Newbery & Co. Lid 
Ruston & Hornsby Ltd 


Sandwell Casting Co. Ltd., The 

Saunders Valve Co. Ltd 

Schrader’s Son, A 

Self-Changing Gears Ltd 

Serck Radiators Ltd 

Service Electric Co. Ltd 

Sharples Centrifuges Ltd 

Shell-Mex & B.P. Ltd 

Shipston Engineering Co. Ltd 

Siebe Gorman & Co. Ltd. 

Siemens-Schuckert (Great Britain) Lid 

Sigmund Pumps Ltd 

Silentbloc Ltd. 

Simmonds Aerocessories Ltd 

Sintering & Brazing Furnaces Ltd. 

Small & Co. (Lowestoft) Ltd 

Small & Parkes Ltd. 

Smith, Hugh (Possil) Ltd. 

Smiths Industria! Instruments Ltd. 

South London Electrical Equipment Co. Ltd 

Southern Instruments Ltd 

Spanner Boilers Ltd. 

Spencer-Bonecourt-Clarkson Ltd 

Sperry Gyroscope Co. Ltd. 

Spiral Tube & Components Co. Ltd.. The 

Standard Telephones & Cables Lid 
Supplies Div.). 

Stanton Ironworks Company Ltd., The 


(industrial 


Stein, Atkinson Vickers Hydraulics Ltd 
Sterling-Safway (Sterling Foundry Specialties) Ltd 
Sternol Ltd 

Stewarts & Lioyds Ltd 
Storhaug & Partners Ltd 
Stothert & Pitt Ltd. 
Stratton & Co. Ltd 
Stream-Line Filters Ltd. 
Submerged Log Company Ltd 
Swallow & Hicks Ltd. 

Syren & Shipping Ltd 
Systematic Tooling Ltd., The 


Talbot Stead Tube Co. Ltd 

Tangyes Ltd. 

Tavlor, Samuel, & Son (Brierley Hill) Ltd. 
Teddington Aircraft Controls Ltd. 
Teddington Industrial Equipment Ltd 
Tedson Thornley & Company 

Tellus Super Vacuum Cleaner Ltd 
Thompson, John, Ltd 
Thornycroft, John I., 
Tirfor Ltd. 

Trist, Ronald, & Co. Ltd 
Trundell, John, & Partners Ltd 
Tubes Ltd, 

Tuck & Co. Ltd 

Tufnol Ltd. 

Twiflex Couplings Ltd 


. The 


& Co. Ltd 


United Air Coil Ltd. 

United States Metallic Packing Co. Ltd. 
United Steel Companies Ltd., The 
Universal Engineering Company 
Universal Metallic Packing Co. Ltd. 


Varley-F.M.C. Ltd. 
Vaughan, Edgar. & Co. Ltd 
Veritys Limited 

Vokes Ltd. 


Wade Engineering Ltd. 

Wakefield-Dick Industrial Oils Lid 

Walker, James, & Co. Ltd. 

Wallsend Slipway & Engineering Co. Ltd., The 
Walterisation Co. Ltd., The 
Ward, Thomas W., Limited 
Weir, G. & J., Ltd. 
Weir Valves Ltd. 
Welin-MacLachlan Davits Ltd. 
Wellworthy Ltd. 
Westinghouse Brake pe! ‘oneie Co. Ltd 
Westminster Bank Lt 
Weston, Charles, & Co ‘o. Ltd. 
ban es H., & Co., Ltd 

Williams & James (Engineers) Ltd. 
Wilson & Kyle Ltd. 
Wiseman, Alfred, & Co. Ltd. 
Wood Brothers & Co. (Gaskets) Ltd. 
Worthington-Simpson Ltd. 


York Shipley Ltd. 
Yorkshire Imperial Metals Limited 


Zwicky Lad 


WELDING EXHIBITORS 


A.R.O. Machinery Co. Ltd. 

Arc Manufacturing Co. Ltd. 

B.K.L. Alloys Ltd. 

Bode, F., & Son Ltd. 

British Federal Welder & Machine Co. Ltd 
British Oxygen Gases Ltd 


Deeweld Ltd. 
Deloro Stellite Ltd 


Electro Mechan-Heat Ltd 

English Electric Co. Ltd 

Eutectic Welding Alloys Co. Ltd 
Fuller Electric Ltd. 

Hancock & Co. (Engineers) Ltd. 
Hirst Electronic Developments Ltd. 
Holden & Hunt Ltd. 

Lincoin Electric Co. Ltd 


Milne, C. S., & Co. Ltd, 
Murex Welding Processes Ltd. 


Pollock & Peel Ltd. 
Quasi-Arc Ltd. 


Rockweld Ltd. 
Ross, Donald & Partners Ltd. 


Saturn Industrial Gases Ltd 

Sciaky Electric Welding Machines Ltd. 
Solus-Schal! Ltd 

Suffolk Iron Foundry (1920) Ltd 
Tilghman’s Limited. 

Ultrasonoscope Co. (London) Ltd. 
Vacu-Blast Lid. 


Weldcraft Ltd. 
Welding & Metal Fabrication. 


Yates Plant Ltd. 


F. W. BRIDGES & SONS LTD., Grand Buildings, Trafalgar Square, London, W.C.2 


Telegraphic Address: seGpinB, RAND LONDON. 
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OF THE CRAB 





match the N.C.B’s 
modern outlook 


Right at the top of this combined colliery pit headgear 
and winding house (known as a Koepe tower) is a 25-ton 
Morris Electric Crane instatled as an essential maintenance 


There are more than a dozen Morris Cranes 





feature. 
installed in similar towers at coliieries in other parts of 


the country. 


Thus do the National Coal Board (in line with many 


organizations which have become a household word) 


choose Morris Cranes for vitally important duties. They 


know that immense experience both in design and 


application goes to the making of Morris Cranes, and not 
only that of the Morris Company itself, but that of its 
associate Companies also, for there are few overhead crane 


application problems which have not been met and 


mastered by Morris engineers. 






MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND. 


INCORPORATING ROYCE LTD, & CRAVEN BROS. (CRANE DIVISION) LTD 
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PRESSED STEEL TANKS 





atertal 


KS b rporated ina plant for the cenceration of eas from waste organic nm 
(Photo courtesy Barter & Sons Lid... London) 


The unlimited range of sizes and capacities in which unit constructed Braith- 
waite Pressed Steel Tanks can be supplied enables them to be used as 


component parts of many industrial plants as well as for conventional storage 





requirements. Full productivity in many industries and the successful com- 














Sites | 
e . ° ° ° ~ ir ; 
pletion of work at Laboratories and Research Establishments is frequently fl | j 
} } 

dependent on this modern form of liquid storage. Our technical advisory i } 
, - . ; ; : js ss 2 ioee F 
service is available to assist those concerned with the installation of tanks for if { | 
il 

all purposes. —yr 
} j 





Storage of 35,000 vallon 
at &2 feet above ground k 
for a modern factors 


4 covered tank on the roof of 
he Clarendon Laboratory (Physics) 
Oxford Uni j 





Tanks for the separation of oil and sludge One of several boiler reserve water tanks 
from refinery effluent erected inside a power station 
(Phi courtesy British Petroleum Co. Ltd.) (Photo c urtesy Central Electricity Generating Board 








BRAITHWAITE & CO. gam 


ENGINEERS LIMITED 


CONSTRUCTIONAI 





BRIDGE IND ENGINEERS 








LONDON OFFICE: DORLAND HOUSE REGENT STREFT LONDON 5S.W.1 TELEPHONE: WHITEHALL 3993 


















Waste Heat Kecovéry Mlant 


Specialists in the design and construction of Steam-Raising Plant utilising 
waste gases, in the Gas, Chemical, and Ceramic Industries: also Iron, Stee! 
and Non-Ferrous Metal Industries ; Heat Recovery from interna! combustion 
engines and similar prime movers in Land and Marine Installations. 
A direct method of increasing thermal efficiency and saving fuel. 


Consult the Specialist in Waste Heat Recovery 


SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1.. terminus 7466 


































SIZES 





MANUFACTURED 
ENTIRELY FROM 
THE SOLID BAR 
IN| OUR OWN 
WORKS! 


Generously dimensioned on _ both 
width and outside diameter and 
fitted with unbreakable setscrew 


WRITE FOR LISTS— 












— 


SPECIALISTS IN 
REPETITION WORK 
OF EVERY KIND 


H. FORDSMITH 
LIMITED 
HADFIELD ST. WORKS 


CORNBROOK * MANCHESTER, 16 
Telephone: Trafford Park 1615-6 
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TWIN OR MULTIPLE WORM 
BIN DISCHARGER 


TAPERED OR VARIABLE PITCH WORMS 
DRIVEN BY AN ELECTRIC MOTOR 


TO REGULATE THE FLOW OF . 
MATERIAL FROM THE MOST 


STORAGE BINS. Bs og 

SIZES TO SUIT ANY ea PRACTICAL WAY 

LAYOUT. § i ; OF ELEVATING BULK 
7 a < MATERIAL AND OFFERING 


THE BEST POSSIBLE PRO- 


W. S. B ARRON TECTION AGAINST FIRE 


AND EXPLOSION RISK. 


& SON L TD ° 1 to 50 tons a tins Capacities 
6] 0) ELS Dey BD i Screw sitt 


Manufacturers with over 50 Years’ 
experience — Offer the latest in 
CRUSHING - GRINDING - MIXING 
J 0) 1) Ce) | AA Le 
MACHINERY 





Z 
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GETS PAST 


Tested and recommended by the 


o ‘ ee - 
PATENT FLUID SEALS . Reference Nov” VG.6 300/F 
" singe thro gone GE tj for export to tropical countries. 


S.A. PATENT No. 2.755.118 
NADIAN PATENT Neo. 547268 


High pressure sealing over long periods is ensured by 
Haliprene Patent Fluid Seals. These seals overcome OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
certain disadvantages of normal “ U" type packing to - the ay — for smooth surface and screw unions. OSOTITE is a 
>, ie ~ Handi . ; simply appli iquid compound, impervious to heat, petrol, oil, grease, water 
scree mn rings. Handling damage and inward collapse of the and steam which ensure in a few minutes a HIGH PRESSURE EAS, AIR or 
HH AN sealing lips is prevented by a soft, pliable synthetic WATER-TIGHT JOINT. Write for full details and prices 

rubber filling. Under pressure, this filling forces out 


the walls, ensuring a perfect seal. 
Hallprene Patent Fluid seals are impervious to the oO § oO ’ : r e 


action of hydraulic fluids. A SLICK PRODUCT 


OLDFIELD WORKS HAMPTON MIDDLESEX . Tel: Molesey 2180 (8 lines) {4 {4 =~BRANDS LIMITED 


¥ SCOTLAND 
WILSON PLACE EAST KILBRIDE GLASGOW - Telephone: East Kilbride 20581 =~ WADDON CROYDON 
P329 
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For many years E S C has been a 
leading supplier of steel forgings 

to many vital industries. 

Forgings in weights up to 175 tons 
are manufactured in our high quality 
carbon and alloy steels—single piece 
engineering units produced from 


ingots weighing up to 275 tons—and 


other forgings from ingots 30 cwts. 


and upwards—for all branches of 


engineering. 
ENGLISH STEEL FORGE AND ENGINEERING CORPORATION LTD 
River Don Works, Sheffield A wholly owned subsidiary of English Stee! Corporation Ltd. 


Ii/lustrations show a forging operation 
under a 7,000 ton electro-hydrauli 
press, rough machined and black 
forged steel Turbine Shafts 22 ft. 11 in. 
long, 3 ft. 8 in. diameter with 6 ft. 2 in. 
and 6ft. 4in. diameter couplings 

weight as forged 1114 tons, rough 
machined 70 tons—for a modern 


hydro-electric power project. 








24 rH E 


What is Paxolin? 


“Paxolin’’ synthetic resin bonded laminates are manu- 
factured with paper, cotton fabric, glass or asbestos 
base. They are bonded with phenolic, silicone, epoxide, 


matamine or other resins according to the application. RE-GRINDING 
IT CAN BE :— iT iS :— 
(1) Tough and durable | SER VICE 


(2) Lighter than aluminium 


(3) Available in grades resistant to gcOTLAND 
44 South Streets 
Scotstoun, 4 


chemical corrosion, and tropical Glasgow vg = 
seotstoun 340 


heat, cold, moisture, oil, sea water, ; 942-9 


conditions. 

(4) An ideal material for both mech- 
ROUTED anical and electrical applications. 

We make “Paxolin” inthe form of sheets, 

tubes, cylinders, rods and mouldings 


Lo 
which we can machine and fabricate to SHER Es 
‘ ee 


MILLED individual requirements. " ae pti \ 


Please write for copies of our booklets 
“Paxolin Boards” and ‘‘Paxolin Tubes 
DRILLED and Cylinders”. 


éé * 59 “ae 29 
| 
TURNED Payolin serves | - x00 || 
| et i 2-10 Trundleys _— 
| BER. 4794 
meee Maly purposes 
: -$0 well 
THREADED Wherever you are the Zanogen Re-grinding Service is within convenient 


reach. Each Depot is equipped to handle the most modern machine knives 
and is backed by our — years of experience in the actual manufacture 
of all kinds of Machine Knives and Shear Blades. 


the electrical Solve your re-grinding seine: by writing or telephoning your most 
insulation people convenient Depot 
marc evwme cages WW, FEARNEHOUGH LIMITED 


GARDEN STREET WORKS, SHEFFIELD, | 


Established 1832 














THE MICANITE & INSULATORS CO., LTD., BLACKHORSE LANE, WALTHAMSTOW €E.17 
Telephone: Larkswood 5500 Teleqrams Mytilite’’", Easphone, London 
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DREDGING PLANT Biversion Sn 


Capabilities. 


PATENT CUTTER HOPPER ODREDGERS, PATENT DIPPER DREDGERS, 
BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 





Hopper Barges 

Screw Steamers, 

Side and Stern 

Paddle Wheel 

Steamers, Tugs, 
etc 


New Buckets, 
Links, Pins, 
Gearing etc., 
supplied for 
existing 
Dredgers 


6-yard oil-fired Steam Dipper Dredger, built for the ¢ reek Government Output 255 cubic yards of 
obbies and bo dere per hour dumped 4d a clear height of 30 feet 


FLEMING & FERGUSON L” 


sisley 412 SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: “ Phenix Pai 
London Office: 54-62 REGENT STREET, W.1. Phone Regent 6247 





Crane Steamer M.O.W.T.8 built for Ministry of War Transport. Dimensions 


I Fa? Fra Fang Ping Peg Pa Ya Po III III III IN UII III IVI IIIIILLD) 173 feet by 57 feet by 12 feet 6 inches Load : 60 tons at 80 feet radius 
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The logical advance in MCaeQu! 
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OLD WAY 


This fluid seal involved 


internal threading of 
the tube, 
sealed with an expen- 
sive cap-nut. The 
assembly was laborious 
and spanners were 
needed. 


which was 
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YS CIRCLIP 


FITTED 


IN GROOVE 


THE SALTER WAY 


The tube is 
and then simply 
grooved with the 
SALTER Grooving Tool. 
A Circlip is snapped 
into position and 


recessed 





LIE OT 


secures the fluid retain- 
ing plate with positive, 
vibration-free locking. 
When necessary the 
Circlip can be removed 


Yi) 











quickly and easily. 











Save material—reduce assembly time 








When it’s a question of assembling components in 
any engineering field, Salter Retainers are the answer. 
They replace nuts and bolts, screws, cotter pins, and 
climinate expensive threading and machining 





Send for the Salter Ketainer catalogue 
no designer is complete without it. 


Circlips 


€3 Fasteners 


Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 





operations. A large standard range is at your imme- 
diate disposal, and we should welcome the opportunity 
to assist in developing special retainers to solve your 
problems. 





NEATER — MORE POSITIVE — PERMANENT RETAINING 


SALTER =: 


[= a a 





Retainers 








mew 446 





THE ENGINEER Jan. 30, 1959 


Models E.G.4. and E.G.8.- Ail Electric Girder. Type 
Radial Drilling Machines. Centralised control. Each 
3 model made in five sizes from 4’ to 8 E.G.4. 4 
Aptana A.E.4. All Electric Radial Drilling Machine Speeds. 4 Feeds. E.G8. 8 Speeds “fange 20-500 
entralised control. Six sizes 4 to 8. 12 Speeds r.p.m. 4 Feeds. Drills 2° fro 
aie Tea © ica clld Gx One const eet eee, : £ e rills 2. from solid in mild steel 
1 Whitworth. 


Mode A.E.2. Al 

te °°” : Electric Heavy Outy 

The Town range of drilling machines Vertical Drilling 
Machine. Central- 


’ ised control Two 
has developed from more than 50 years sizes 36’ and 62 
18 Speeds. 8 Feeds 
r ’ Drilis 34 from solid 
experience. Town sare in mild steel. 


well known by - satisfied 
users all over the 


world. 


FRED‘ TOWN & SONS LTD 


HALIFAX, YORKSHIRE 


Model A.E.5. 42 All Electric Sensitive Radial Drilling 
Machine. Centralised control. 9 Speeds. 3 Feeds 
Drills 11° from solid in mild steel and taps 


Whitworth 


Model C.E.2. Four sizes: 5’, 6’, 7’, 8’. 18 Speeds : 
15-850 r.p.m. Drills 34” from solid in mild steel, 33” in 


cast iron 
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= HOSE FITTINGS 





% REDUCE REPLACEMENT COSTS 


vive old hose a new life. 


% ELIMINATE PRESSURE LOSSES 


leaky hose means reduced efficiency 


% SIMPLE TO APPLY 


no clips, clamps or wires needed 
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SIRRON 


Dresel 


Engqiues 


Main Propelling 
Made in ALL METALS, Diesel Engines 


Our range of Weaving covers all grades in powers up to 
from the FINEST WIRE CLOTH 


to the HEAVIEST SCREENING. 1,200 H.P. 
ALD and ARB. approved 
THE NEWBURY 









Please write for our Brochure, containing 
useful Technical information, 


PHIPP STREET 
LONDON E.C.2 


NEWBURY, BERKS 


























se EASY TO FIX 
no special tools. Only a hammer to fix the 
Claw Grips 


se SAFETY IN USE 


no projections to work loose or obstruct. 





NEW lug-type Couplings 


Hercules Repairers, Screw Couplings, for suction and deliver) 
{duptors, etc., for pneumatic, oxy- hose, in brass, gunmetal 
acetylene and all industrial hose or stainless steel. 





Full information and prices from 
NEWTON SALES COMPANY LTD 
(Industrial Division) 517, FULHAM ROAD, LONDON, S.W.6. Tel.: FULham 4228. | 
THE SPECIALISTS IN HOSE FITTINGS | 








STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc. 


SPECIALITIES: Pit Headgear, Pumping Stations, 
Power Stations 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE X% MURRAY LID. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4 











a DEMONSTRATION? 


IF YOU CUT, drill or grind glass, ceramics, carbide 

or any known hard material the Neven Mobile Unit 
will demonstrate the most efficient production 
methods with diamond tools. May we send this 
Demonstration Unit to your works? The 

Sales Manager would be pleased to advise you 
when the Unit will be in your area. 


OF GLOUCESTER -: ENGLAND 











IMPREGNATED DIAMOND PRODUCTS LIMITED 


TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 


DIESEL CO. LTD. 
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275-kV TRANSFORMERS BY BTH 


WW Q 


Y Y 






WWM UCCW’:'|”0”" CMUW"™’“t0ee- PC@—@€000lllWlbd-x. 


1951 


120 MVA UNDER CONSTRUCTION 


BTH were first to be awarded a contract for the 
supply of 120-MVA 275 132-kV transformers for 
the C.E.G.B. Super Grid 


The first 120-MVA unit was commissioned in 
July 1953. Up to date, ten of these units have 


} nome 


120-MVA 275 132-A V transformers at the Staythorpe Sub Station 
of the C.E.G.B 


MYiyy); 


Y ~Uy yyy 
MMe’s YW“. YY). Yy 

















Y 
YY 


180-MVA ORDER IN HAND 


C.E.G.B. placed with BIH one of the first two orders for 180-MVA 275/132-kV transformers Yy 





BRITISH THOMSON-HOUSTON 


THE BRITISH THOCMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND 
an A.E.1. Company. A5298 
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Scope In 
design — 

GU fitting and 
maintenance time 


The famous Cooper Split Roller Bearing has all the 
known attributes of a solid roller bearing and has the 
additional advantage of being split right down to the shaft. 

Engineers will be quick to see the increased scope this 
feature affords: time spent on assembly, maintenance and 
dismantling is cut and shafting can be designed solely 
from stress consideration with no worry as to “how to get 
the bearings in’ 

The split feature is in no way a limiting factor— the 
design of the bearing ensures continuous contact between 
the rollers and races—and Cooper Split Roller Bearings 
may be employed profitably not only where space ts 
restricted but throughout the complete installation. Their 
for reliability has been proved in 


reputation many 


thousands of plants throughout the world for a period of 


over 50 years. 
Made in three Series 


in sizes from 13° (30 mm) bore to 30” (750 mm) 


Medium, Heavy and Extra 
Heavy 
bore, complete with sturdy self-aligning Housings and 
Pedestals. 

American equivalents, large Roller Bearings (both 
splitand solid) and large Ball Bearings, also manufactured 
to customers’ requirements 
Technical and after-sales service by District Engineers 
in the United Kingdom. Agents in 54 countries overseas 


Please send for ¢ ‘atalogue. 


THE 


ENGINEER 
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_ ae eal 


6° Medium 
free 


Paper-making “Machinery 
Series Cooper Split Roller Bearings, 
and grooved race types, fitted to Drying 
Cylinders of a Bertram paper-making 
machine at the High Wycombe Mill of 
Messrs. Wiggins, Teape & Co. (1919) 
Ltd. The Bearings are grease lubricated 
and have special internal clearance for 
high temperature 


Standard Pedestal design as used up to 
4)” bore Medium and 4 
Heavy Series. 


Series bore 
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we 
os 
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or 


Half 


a Century 
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OPER 





ROLLER BEARINGS 


COOPER ROLLER BEARINGS CO. LTD. 
KINGS LYNN - NORFOLK - ENGLAND 


Telephone: KINGS LYNN 3447 


and halve your bearing problems 
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the bridge of the future 


The official opening of the Pelham Bridge at Lincoln by Her Majesty the 


Queen on 27th June 1958 was a moment of great significance in bridge 
engineering. Not only is the bridge a piece of design, planning and 
engineering construction of a high order, but is the first major bridge in 
England to be supported on rubber. The design and manufacture of the 
various types of rubber bearings used called for exceptional technological 
and practical experience and was undertaken by the Andre Rubber Co. 
Ltd. This revolutionary idea will be an essential part of bridge design of 
the future and Andre Rubber, who are specially developing this field, will 
gladly supply details. 





ANDRE RUBBER 


A Silentbloc Company 


THE ANDRE RUBBER COMPANY LIMITED, KINGSTON BY-PASS, SURBITON, SURREY 


Telephone: Elmbridge 6580/3 Telegrams: Andre, Surbiton 
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“ROSS-RIGBY” 








j ; 


R. G. ROSS & SON LTD. 


EGLINTON ENGINE WORKS 
120 TRADESTON STREET 





ORIGINAL DESIGNERS AND 
PATENTEES OF THE FAMOUS GLASGOW, oa Hi 
“RIGBY'S PATENT” STEAM 
HAMMER. Telegrams—‘‘Glenros, Glasgow”’ Telephone—South 2283 (4 lines) 











Wh ) 
I ERRANI | TRANSFORMERS 
In the British Electrical 
Industry, Ferranti trans- 
formers are always first in 
to the field thus satisfying the 
ever increasing demand for 


electric power. 
The skill of Ferranti 
engineers over a period of 


id more than 65 years has 
resulted in the award of 
contracts for the supply of 
transformers of the highest 

330 kV voltage and rating for the 
world’s largest electric 
A 10kV (3 Phase) power projects. 


BRITISH NATIONAL 
DEPTFORD NEW ZEALAND GRID SYSTEM FINLAND KARIBA 


1890 1921 1929 1946 1958 


Specify FER RAN Tl transformers 


famous throughout the world 


FTR2i7/2 
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One of the most modern foundries in the world is the new Shotton Bros. foundry at Halesowen 
It is “modern” not only because of the up-to-the-minute and forward thinking that has gone into the plan 
From the intake of raw material, through the automatically controlled sand treatment and 
handling plant, the control of furnaces, the mechanised moulding shop, core shop, 

and pattern shop, to the heat treatment, inspection, and despatch departments, 

the layout and detailed equipment alike show forward thinking based on 

unrivalled experience. This new foundry has been laid down largely 

to handle numerically large orders. Shotton Bros. 

original foundry at Oldbury — modernised through the years 

will concentrate on producing the more intricate and small demands. 

Take the best of modern techniques, add 64 years’ experience 


that’s Shotton Bros., and you can depend on it! 


precise 


quality 


control 
of 
repetition 


castings 


BLACKHEART 
MALLEABLE 


IRON CASTINGS 


SHOTTON BROS. LIMITED 


MANCHESTER STREET FOUNDRY 
OLDBURY BIRMINGHAM «- Phone: Broadwell 1631 


This company participates in the research, technical, and productive resources 
of the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Ltd., 


Kent Alloys Ltd., Forgings and Presswork Ltd., and many other famous firms 
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Are these hands helping you? 


als 
Ad to 


this A.B, is a 
tough old salt 


8 ALUMINIUM BRONZE has all 
the traditional Naval qualities. That's 
why Lanarkshire make so many A.B. 
bolts, for they stand up to really hard 

wear and offer a high resistance to 

sea-water corrosion — just like any 
good sailor. On or by the sea, and even 
far inland, on chemical plants, oil 
refineries and electrical installation 
work there are many uses for a 





material of 45-55 tons tensile strength, i 

i 

‘These hands are but a pair among many engaged in the continuous which is not troubled by temperatures i 
testing and experimental work carried out in P.J. laboratories. of 300-406 C, and is immune from i 


where skilled paint technicians tackle the complex problems 
which confront industrial paint users. Your area P.J. technical 
representative will bring you the services of this team of 
experts to advise and assist you with your finishing problems. 


dezincification. For the technical 

it is Aluminium Bronze D.T.D.197A 
and B.S8.2033. For those who 

like to keep things simple it is a 
You can rely on matter of asking Lanarkshire for A.B. Bolt. Aye, Aye, Sir! 


PINCHIN JOHNSON eesti non-ferrous bolts and nuts, and high tensile 
for Paint and Service LANARKSH IR 2 
M 


PINCHIN, JOHNSON © CO., 4 CARLTON GARDENS, S.W.1 
» 8 tJ - ee ee 


Telephone: TRAfalgar 5600 

















BELFAST +¢ BIRMINGHAM «+ BOOTLE -« BRIGHTON «+ BRISTOL « GLASGOW 


LEEDS * MANCHESTER + WEWCARTLE-ON-TYNE « sOUTHAMPTON Hamilton - Lanarkshire - Scotland - Tel : Hamilton 1241-4 


Simplicity and RELIABILITY... 


huilt into Mather & Platt 


STEEL ROLLING SHUTTERS 














Electrical or manual operation, 


is —cecoesetionens 


For vehicle sheds, stores. garages 
and similar buildings. 
Can be built to operate as an 


automatic fire cut-ofl 











Part of an installation of Steel Rolling Shutters covering 
entrances to the garages and loading bays at the 
Oldham factory of Slumberland Lid 






PARK WORKS 
MANCHESTER 10 


Telephone: COLlyhurst 232! Telegrams: Sprinkler, Manchester 
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Mf you ane tn the 


the standard *“*FE’’ compressor units 


can be assembled to suit your exact 
requirements for AIR AT LOWER COST 





Class ‘‘FE”’ compressors are suitable for 
handling gasses other than air. 





Ihe advantage of standard Consolidated Pneumatic “FE” class compressor units 1s | 
A Consolidated Pneumatic four-cylinder, | 

5000 c.f.m. or pressures up to 3000 p.s.i. to suit exact individual requirements thus ee eee ted ee 

; ie a ; y balanced-opposed Class FE-42 Compressor. 


that they can be built up into single or multi-stage installations giving outputs up to 


giving the most efficient return in terms of air delivered for power consumed. And, This unit requires 650 H.P. and delivers 
because the machines consist of standard units, the basic engineering cost of the plant 3600 ¢.f.m. at 100 p.s.i. working pressure 
as a whole is lower. Further, the virtues of the balanced-opposed design of these 


units are such as to effect considerable savings in foundation work, floor space and 


maintenance costs. In every way, ““FE” compressors mean air at lower cost. 





onsolidated Pneumatic 


MAKERS OF AIR COMPRESSORS AND 480 DIFFERENT MODELS OF POWER TOOLS 





CONSOLIDATED PNEUMATIC TOOL CO LTD - DAWES ROAD 
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Q-Uset USS 


up to 5000 c.f.m. or 3000 p.s.i. 




















1. The basic Class “FE” crankcase 








and running gear, showing also 





1 Consolidated Pneumatic two-cylinder, two-crank single- compactness achieved by using 
stage, double-acting, horizontal balanced-opposed engine-type, salient-pole motor. 
(lass FE-21 Compressor. This unit requires 250 H.P. and 


: o. 


is designed for boosting natural gasses to a pressure of 75 p.s.t. 
LJ 2 
fitted, one-, two-, three- or four- 
erro stage machines being available. 
ADVANTAGES OF THE BALANCED-OPPOSED DESIGN oS 


In the “FE” compressors, the crankcase and frame are 








. 
+ 
IE Ek A TICE I I 


Different-size cylinders can be 


























3. Large outputs are obtained by 
centrally positioned with cylinders on opposing sides, the drive e nt : y 





. a re y > > gz - = 
being obtained by a double-throw crankshaft. The resulting increasing the number of cylin 


perfect dynamic balance makes for far greater compactness ea ders and working off a common 


and virtual freedom from vibration, space and foundation crankshaft. 























work being reduced to a minimum. Also, the considerably smaller 
load imposed on main bearings, together with slow 








operating speed, ensure an extremely long life of continuous 
| operation with very little maintenance 








rhis form will bring you a descriptive catalogue on Class ‘‘FE’’ Compressors, 
but if you would like advice on a projected plant, your enquiry can be dealt 


For further information complete this form with more expeditiously if the following information can be provided: 


mT ‘our letter » ; - 

and pin it to your letter heading 1. Output required in cubic feet per 

minute at intake pressure and 
temperature. 


2. Intake temperature and humidity 





3. Intake pressure. 
4. Discharge pressure. 


5. Type of drive motor, voltage, etc. 


6. Temperature of cooling water and 
type of cooling circuit. 


7. Aftercooler, if fequired, and tem- 
perature of air at discharge from 
aftercooler 





Purpose for which compressor is 
to be used 
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The finest hoists 
in the world are 


made by 









CAPACITIES 


200 LBS. TO 13: TONS 


ALTERNATIVE SPEEDS AND 
CREEP SPEEDS Flameproof and 


other special models available 






Our representative wi eased to call on vou 
—anywhere in the world. 
u t 


* Write or telephone for literature to: 





Gen.°W. KING LITD., FES ARGYLE WORKS, STEVENAGE, HERTS. FEL: STEVENAGE 440 

















oS 
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+ 
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HEAD WRIGHTSON TEESDALE LTD. 

THE HEAD WRIGHTSON MACHINE CO. LTD. 
HEAD WRIGHTSON PROCESSES LTD. 

HEAD WRIGHTSON ALUMINIUM LTD. 


HEAD WRIGHTSON COLLIERY ENGINEERING LTD. 


HEAD WRIGHTSON IRON & STEEL WORKS ENGINEERING LTD. ‘ 


NUCLEAR POWER DIVISION 






HEAD WRIGHTSON STEEL FOUNDRIES LTD. 
HEAD WRIGHTSON IRON FOUNDRIES LTD. 7 


THE HEAD WRIGHTSON EXPORT CO. LTD. 


THORNABY-ON-TEES mele Geel, biel, Fag 4 =.) MIDDLESBROUGH 
LONDON JOHANNESBURG amen Sen, Bee) SYDNEY CALCUTTA 
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IN SHIPYARDS, as in every sphere of industry, Metropolitan-Vickers are 

in the forefront of electrical progress. Many advances in the design of motors 

and welding machines for shipyards owe their origin to the research, 
enterprise and experience of this great organization. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER 17 


LEADING ELECTRICAL PROGRESS 
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RTB Stainless Steel Sheets 


manufactured at Panteg Works, Griffthstown, 
Pontypool, are extensively used in many 
and various branches of industry. 


RICHARD THOMAS 
& BALDWINS LTD 


47 PARK STREET, LONDON, W.1 Telephone Mayfair 8432 
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accuracy and quality 
quickly ‘take shape in... 


Pipe Fabrication to British 
and American standards in: 


*K Mild Steels, Carbon Molybdenum 
and Chromium Molybdenum Steels. 
% Stainless Steels (austenitic 
and heat resisting). 


% Cast Iron 

* Copper and Copper Alloys. 

* Aluminium and Aluminium Alloys. 
XK Plastics. 


Whatever your problem- 
contact Steels for the answer. 


STEELS ENGINEERING stil 
INSTALLATIONS LTD., sunderiand, 9 “3 


and their Associates ARCHIBALD LOW & SONS LTD., Glasgow. 
anid HOME & OVERSEAS SALES OFFICE: 143 Sloane St., S.W.1. Tel: Sloane 6178 












ri I 


wer f 
fe eh 
‘ 


alfred allen ¢ son LTD ip 


LOWER GORNAL, NR. DUDLEY 
London Office : 23 LAWRENCE LANE, E.C.2. TEL: 


rere a 
Sh. oe \ 


MONARCH 2978 








Invite your enquiries for :— 


ELECTRIG ELEMENTS 


INDUSTRIAL TUBE HEATERS 
FRAME HEATERS 

CERAMIC ROD HEATERS 
RESISTANCES 
CERAMICS 


RING-UPLANDS 5285. 


STATION WORKS 
WHYTELEAFE-SURREY. 
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One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 





Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 








British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 










BULLERS LIMITED 


MILTON 










* STOKE-ON-TRENT STAFFS 


Phone : Stoke-on-Trent $4321 (5 lines) 





Grams and Cables : Bullers, Stoke-on-Tremg 
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made in carbon and alloy steels, 
weldiess and flash-butt welded. Also Rings 
produced from the ‘‘ NIMONIC” alloys: 


Titanium, light alloys 


N. HINGLEY & SONS (NETHERTON) LTD. 


NETHERTON IRON WORKS or copper bearing materials. 


DUDLEY - WORCS - Telephone: DUDLEY 3101-6 


TRON MASTERS - FORGEMASTERS - CHAIN ~- CABLE & ANCHOR MAKERS 








tg 
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9 50 «. 3 . 
¥, 5 ; B hint j Mf 

¥ 53 . 7 -% 8 

7h « i ig 
An “ Electro-Dynamic’’ Power *? Se/, 

° ‘> gy 
Plant has been installed for Powers-Samas * & S 


Accounting Machines Ltd., to provide the wide range 
of voltages and frequencies required to reproduce those 
obtained in any part of the world to which their 
machines may be supplied; E.D.C.C. supply all 
types of test equipment, including Dynamometers 











a 


A , es wl 
uency Variable Voltage motor Alternator Set. 





Variable Fre 





ee and Automatic Control Gear for all 
Input 400 volts 50 cycles 3 phase applications. E.D.C.C. Technical Staff 
Output 10 kV* single phase ‘ ° 
Voltage range 100/250 controlled + 3% are always available for consultation 
Frequency range 65/25 cycles stabilized electronically 


within + 05% of set value on customers’ special problems. 











Photographs by courtesy of Powers-Samas Ltd. 


ELECTRO-DYNAMIC CONSTRUCTION CO LTD 


ST. MARY CRAY, KENT Telephone: ORPINGTON 2755! Telegrams: Eledamic St. Mary Cray 
Control Gear Division Glasgow Office 
BRIDGWATER, SOMERSET 40 HOULDSWORTH ST., C3 
Telephone: Bridgwater 2882 Telephone: Central 2620 
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The BIG RADIAL for the up-to-date heavy shop 
Simplicity of operation and dependable heavy-duty drilling 


are factors which ensure maximum output on work such as 
drilling tube plates illustrated above in the Renfrew works 
of Babcock & Wilcox Limited. 


WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 


Sales & Service for 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midland 3431 {7 lines) ‘Grams: Maxishape, Birmingham Also at LONDON : ’Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone: Centrai 0922 
A320 
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by WARDS 
FPI. Department 


28 Two-revolution Flat-bed Printing Presses 

(the largest weighing approximately 24 tons) were 
transferred 50 feet from ground to top floor level 

at Odhams (Watford) Ltd., new factory extension 
These were lifted with a minimum of dismantling 
and with a loss of working time of less 

than one week per machine 

FOR ALL MACHINERY MOVEMENT 

AND INSTALLATION 

IT PAYS TO CONSULT WARDS! 


THOS. W. WARD LTD 


INSTALLATION DEPARTMENT 


ALBION WORKS SHEFFIELD 
Phone: 26311 (Ext. 28/) Grams: ‘‘Forward, Sheffield’ 
FACTORY PLANNING AND 


LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2. PHONE: TEM. 1515 


NORRIS BROS. LTD. 


have teams available to undertake 


“TURBINE” ....<.. FURNACES 


USE 


ALL GRADES 
OF SOLID FUEL 
EFFICIENTLY 


ensuring 
LOW STEAM RAISING COSTS 


May we investigate without charge ? 


TURBINE FURNACE COMPANY LIMITED 


238b Gray's Inn Road, London, W.C.1. ‘Phone; TERminus 4365 





DESIGN, DETAILING 
and--DEVELOPMENT 


in the following fields :- 


Aeronautical Engineering 

Chemical Plant 

Electrical Engineering 

Mechanical Engineering 

Mechanical Handling 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechanisms and 
Automation 

Special Machines and Projects 

Structure and Reinforced 
Concrete, etc. 


53 VICTORIA STREET S.W.1 
— TEL. ABBEY 6132 - 


Lili 
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‘JUST PUBLISHED — 
ad | 
complete 
library 
in two 


volumes...” 


KEMPE; 


Engineers 
Year-Book 


GG uit ; air 
Editor of “The Ex 


1959 


(64th Edition) 





| 
| 
| 





82/6 


(plus postage 2/6) 
% 3,000 pages covering modern | 
theory and practice in all branches | 
of engineering. No other single | 
publication devoted to engineering | 





covers a comparable range of | 

subjects so concisely. | 

| 

e 

ORDER YOUR 

COPY NOW | 

| 

Obtainable direct from the publishers | 

or through your local booksellers | 
Send for 


complete prospectus to:- | 


Kempe’s Engineers | 
Year-Book 


28 Essex Street, 
Strand, London, W.C.2 
Telephone: Central 6565 
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GRAVEL PUMPS 








44/5” Centrifugal Sand and Gravel Pump with Diesel Engine Drive. 


EASTON & JOHNSON LTD. - TAUNTON, ENGLAND 


TELEPHONE 3146 . GRAMS : EASTWALD, TAUNTON 




























** CONSISTENTLY 
SATISFACTORY SERVICE” 


No sign of slip, stretch or loss of power when 
you fit Miraclo—the nylon belt with the chrome 
leather driving face. Miraclo lasts longer, 
needs virtually no maintenance and speeds up 
production however difficult the drive. 


The belt illustrated has given over 2 years’ 
‘consistently satisfactory service’ and is still 
in good condition—no wonder the Directors 
now specify Miraclo for all similar machines. 









1% hes Bentley & Jackson Beater, Pulleys: rodin. « gin. at 725 r.p.m. to 48in. x 12in. 
1s8 r.p.m. with 4aqu t Belt Muraclo type 2BL, Sin. wide 


STEPHENS BELTING COMPANY LTD. 
SNOW HILL -: BIRMINGHAM 4 
Northern Office and Works: IRA STEPHENS LTD. Ashton-under-Lyne, Lancs. 


Write today tor this 1 
page colour Brochure 
No. 100 which tells you 
. HOW TO DESIGN 
A MIRACLO DRIVE. 


S. 72 
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REDUCED 
PRICES 


5428 


DESPATCH -EX STOCK. 


AND BRANCHES COVER THE 


WORLD 








We all know this man 
chap who has just tried GGL for 
the first time and can’t stop talking 
about the wonderful quality and 
service. He's a nice man, really, but 
he does go on 
we old stagers didn’t rely on GGL 
service, too. 


FOR QUICK SERVICE AT THE RIGHT 
PRICE GET IN TOUCH WITH 


GRIFFITHS, GILBART, 


He’s the 


and it isn’t as if 


CHI ENGINE! 


CAPSTAN AND AUTOMATIC | 
WORK AND SHEET og 
PRESSING IN ANY METAL, | 
ANY FINISH, any 
QUANTITY | 


LLOYD & GO. LTD. 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM, [8 
TEL : NORTHERN 622! 


alli 
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Are you sure... 





that this picture shows a clutch of turtles’ eggs ? 
Maybe you’re not too sure.* 


But one thing you can be sure about—the 
Suffolk Iron Foundry has the answer to your 
welding problem. 


Our team of highly-qualified technicians is always 
available. With their fleet of vans specially 
equipped with the latest oxy-acetylene apparatus 
they can solve anv problem on the spot. All 
you have to do is ring Stowmarket 183. 


* (The “eggs” are really the heads of matches.) 


SUFFOLK IRON FOUNDRY (1920), LIMITED, STOWMARKET, SUFFOLK 





STRESS RELIEVING FURNACES 
“MATHISON” VERTICAL FLAME 
RECIRCULATING TYPE 


Town gas fired 

Load : 60 tons 

Fuel Consumption : Under 4,500 cu. ft. per ton. 
Temperature Range : 200 -900 C. 


Electrically Operated Bogie Haulage Gear: To 
move maximum load of 150 tons. 


Temperature Uniformity on 4-zone Control : plus 
or minus 5 C. 


Internal Dimensions of Furnace illustrated : 27’ 2” 
long 25’ 6” wide 21’ 0” to the centre of the 
arch. 


Scale totally eliminated 


‘* Our latest installation, in the most modern Heavy 
Plate Fabricating Shop at Messrs. Head Wrightson 
Teesdale Limited, Thornaby-on-Tees. Designed and 
built, and put into commission by........ 


JOHN MATHISON LTD, 


Engineers, 


HUTTON HALL, GUISBOROUGH 
North Yorks, England 
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Manufacturers of... 
© STEEL (0205 sections 





COLLIERY ARCHES - PIT PROPS 
ROOFING BARS : LIGHT RAILS 


SLEEPERS and HAMMERLOCK STRUTS 


° PIG IRON cx 
HEMATITE 








° CASTINGS Qovisccu: 
GUEST KEEN IRON & STEEL CO. LTD. 


East Moors, Cardiff. 


Telephone : Cardiff 33151 


ce ee a 
= — 


Telegrams: ‘* Billets, Cardiff ’’ 




















QUICKER 
MOVING 








Handle machinery quicker and with 


HEAVY 
PLANT 


er men this way. On the factory 


oor too the Monkey Winch is a big 


Excellent for pulling plant in pla 





Our literature gives full information. 
May we send you copies ? 


TREWHELLA BROS., PTY., LTD., 117, Rolfe Street, Smethwick, Birmingham 









. | 
FORGED STEEL PIPE FITTINGS | 
Screwed A.P.1., B.S.T.P.T. or | 
socket weld. Materials: Carbon (ee ae 
steel, chrome molybdenum or , Vie 
stainless steel. Th ai E see | 
C.W.P. non-shock ey 

2000 Ibs series 

3000 Ibs series 

6000 Ibs series 





| me Wikia 






Integral seats or inserted 
Stainless steel, chrome 
molybdenum or bronze. 


WALTER SLINGSBY 


& CO. LID 
RAILWAY WORKS, KEIGHLEY 
“Phone 3749 ‘Grams: “Malleabie Keighley.” 
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RING GLAMP BOLTLESS DOORS 


for vacuum and pressure vessels 





o fF ‘ | 
=| Jenkins ring clamp boltless doors offer easy access to all types of pressure and vacuum vessels 
NY 
| BAG _ | without impairing sealing efficiency for vessels requiring frequent opening. This brings about 
ees \ | a considerable reduction in the cost of labour and increases the speed of operation 
| | The ring clamp is so arranged that when it rotates, its mild steel clamp tongues engage with 
baal I ' 
i : | corresponding tongues in the door flange. The pressure load on the door is taken entirely by 
ia \ 
| | these steel clamps—while a sealing gasket ensures that a positive pressure seal is maintained. 
ry 
{2} \ | The door itself does not rotate so there is no wear on the sealing gasket. A safety locking 
} iP 
I} | irrangement provides protection against movement of the ring clamp while the vessel is under 
a : 
Hor mir | é f) 
at rN hy Side D | pressure 
fk if | | 
Lip ves The small movement of the ring clamp necessary to disengage the door can easily be 
~ = shai, | + accomplished by manual operation or by electric, hydraulic, or pneumatic power operation. 
al 4 | 
| { | 
/ 
/ } | 
] | f | The Jenkins ring clamp bo'tless door is suitable for 
| | ertically or horizontally arranged vessels Ring clamp boltless 
| ; 
| \ | doors with a short extension shell and bolting flange are 
| 
{ | ivailable for adapting existing bolted door vessels to this system 
r \ 
=~, + . . 
Inatt _ | , Boltless doors are suitable for Kiers, Sterilizers, Vulcanizers, THE SIGN OF 
ae ; | ; Impregnating Autoclaves and similar vessels GOOD WELDING 
; | Power — Oper | 
Bolt Do P ble f 
: Clamp Rir | / stout technical leifier No. GA sives full information and is available free on veaus 


| 
ROBERT JENKINS & CO. LIMITED, ROTHERHAM 


Telephone: 4201-6 (6 /ines) Established 1856 
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LEE -HOWL 


...- IRRIGATION PUMPS 


POWERED BY 


BLACKSTONE 


DIESEL ENGINES... 


FOURTEEN PUMPS SUPPLIED TO... 
TUARAN AND Papar Rice Areas, 
NortH Borneo 
. For IRRIGATION PuRPOSES 


TOTALLING 


4%, MILLION 
GALLONS PER HOUR 


NO. 1 STATION AT TUARAN SHOWING THREE PUMPS 


LEE, HOWL & Co, Lt. 


London Office: 
375. REGENT’S PARK ROAD Y ip F ON STAFFS Glasgow Office : 
FINCHLEY, LONDON, N.3 8 e 160, HOPE STREET, C.2 


HALF BRAKE DRUM SIDE 
16’ 8” DIA., 5 TONS, 12 CWTS 
Reproduced by kind permission of 
. M. B. WILD & CO., LTD., 
BIRMINGHAM. 








For CASTINGS & PATTERNS OF MACHINE TOOL QUALITY CONSULT: 
ENTWISLE x, GASS LTD DEPT. ‘C’ - NELSON STREET 
BOLTON - LANCS Phone: 5967-8 


MACHINING CAPACITY ALSO AVAILABLE 












5 TH ENGINEER Jan. 30, 1959 


LOCOMOTIVES 





Designers and Builders of | 
Steam, Diesel and Diesel-electric 


a 


and Battery Locomotives for 


FLANGES AND 
= FABRICATIONS 


»pe with the demand and keep 


all purposes. Flame Proof 
Diese! and Battery Locos 





for underground working. 


breast of the ever-changing require- 


vcsufvetaannetaseres | MUDSWELL, CLARKE 
a facture of pipe flanges & COMPANY LIMITED 


Railway Foundry, Leeds 







LONDON OFFICE: 








120/122 Victoria Street, S.W.1 






member of 
the 
Glover Group 


TELEPHONE : 


Newcastle upon Tyne 6 


Tel: Wallsend 64127. Grams‘ Flanges ' Wallsend 


* 
+ 
Hadrian tron Works, Station Rd., Walker os 
@ Victoria 6786 


















y The last word 
in ropeway design 


An Aerial Ropeway may be the answer 






to your transportation problems 






w illustrated brochure 





Write fc 


BRITISH ROPEWAY ENGINEERING CO. LTD. 
PLANTATION HOUSE, 
MIN¢ LANE, LONDON, E.C.3, 


Telephone ; MI Netng Lane 7901, 
Telegraphic Address; Boxhauling, Fen, Lonoon, 












ING 




















Press Brakes 
Se, peel Press 


you use, our FREE TOOL SERVICE is 
at your disposal. Please send for our ra é 0 0 sy 
















expfanatory leaflet. Large stocks of 








tools are held for immediate despatch. 









These three operators are punching 6 
holes and 16 slots - cropping 4 corners and forming 
4 edges at right angles - every 15 seconds - at 
Handy Angle Ltd., Brierley Hill, Staffs. - They are 
working on a Bronx 60 ton and a Bronx 10 ton Press 









Brake - fitted with suitable tools. For forming 
sections in all metals, in all thicknesses, up to 
20 Tt, de —- Bronx Press Brakes are faster and 












wi 
ore versatile than folding machines. Range of 
izes from 20 to 1,000 tons pressure. 


a 3 






BRONX ENGINEERING CO. LTD., LYE, WORCS. tei: tre 2307 « 208 


LONDON & S. of ENGLAND AGENTS: W. E. Norton (Machine Tools) Ltd., Grosvenor Gardens House, Grosvenor Gardens, $.W.1. TATe Gallery 0633/4 
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Hobson 


Skill and experience in engineering has long been successfully 





ME SD 
Sie ?: 











applied in the design, development and manufacture of various 












specialised components of high precision character. 


Present production is concerned mainly with advanced projects 


relative to the aircraft and nuclear power industries. 


We have a technical staff capable of dealing with the many 
problems of modern engineering technique and invite enquiries 
regarding projects to which our wide experience can usefully 


be applied. 





TYPICAL EXAMPLES OF HOBSON PRODUCTS 


Hydraulic Jacks and Servos 
Electro-Hydraulic Servo Actuators 

Hydraulic Pumps and Motors 

Liquid Flowmeters 

Engine Control Systems 

Mercury Manometers 

Remote Reading Contents Gauges 

Remote Handling Equipment 

Honeycomb Isotope Manufacturing Machines 
Electro-Mechanical Control Systems for Atomic Reactors 
Specialised Gearboxes 

Atomic Reactor Ancillary Equipment 


Hydraulic Variable Speed Drives 


H. M. HOBSON LIMITED 
WOLVERHAMPTON ENGLAND 
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Opperman 
Gears go 





. even as far as New Zealand. 
where this 22’ 6” bedplate assembly 
to be installed. They go a long way too, towards 


covering every industrial requirement from } H.P. to 120 H.P 


We are always prepared to offer our services and advice on 
gearing problems, based on our long trade experience-—and 
to produce gears to customers’ special requirements. We 
manufacture a complete range of Spur, Helical and Worm 
gear reduction units to meet every normal application. 
Our comprehensive catalogue, containing details, dimensions, 


ratings and outline drawings is available on application. 


along way... 





OPPERMANS 
















The above illustration shows a 


type SV.12, single reduction worm 
gear box, ratio 10.833:1, with 
pump feed lubrication to top 
bearings, transmitting an input of 
SO H.P. at 1460 r.p.m., from a 
totally enclosed English Electric 
motor, through a “‘Silentbloc” 
coupling drive on a continuous 
twenty-four-hours-per-day duty. 
The equipment was supplied to 
the order of Film Cooling Towers 
(1925) Limited for W. J. Fraser & 
Co. Limited, and is for installation 
on an induced draught cooling 
tower erected in New Zealand. 








OPPERMAN 


of NEWBURY 


GEARS LTD., NEWBURY, BERKSHIRE : Telephone 





ry 1701 + Telegrams: Oppigears, Newbury 
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A complete 
range of sizes in 


CENTRIFUGAL, 
AXIAL FLOW AND 
ROTARY TYPES 


for Land and Marine 
Services 


DRYSDALE & CO. LTD. 
YOKER * GLASGOW 








GALVANIZING 


THE HOT DIP METHOD IS THE 
_ EFFICIENT RUST PROOFING 
“=. TREATMENT FOR STEEL 


From : lb. to 15 cwts. 


BREAKDOWN and SHIP REPAIR 
WORK GIVEN SPECIAL ATTENTION 


STEEL CASTINGS of all descriptions 
made in our own foundry by 
CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 


BARNARD & SONS LTD Specialists also in: ROOF & UNDERFRAME TANKS FOR RAILWAY COACHES, DIESEL 
§ & 


ENGINE TANKS, LIGHT CONSTRUCTIONAL STEELWORK, STEEL FABRICATION 


75 River Road Barking Essex | INDUSTRIAL TANKS, AND PRESSED STEEL GUTTERS. 
9 9 


Rippleway 1188-9 JOSEP il ASH & SON LTD. recerata 


Tel: MiDiand 244 
ESTABLISHED 1845 saline 
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For a wondertully smooth drive... 
Holroyd worm gears 








Did you know that all Holroyd worm gears are 
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gees ee 
required by new and 


pac LE 
] % 
| ‘- 
Tey A 
Peg 
: ~. o 
a .. 


. Saas 
in. | \' 
. napeqtha. Sri £ pacers deiriands an ever widening 
wo rangerg deaulic: pumping applications. To meet this 
need, Lucas have produced a range of hydraulic pumps and 
motors. These have been developed from the basic design 







of pump used in aero gas turbine fuel systems since 1940. 
Ilustrated is the Model IP60 Pump; working pressure 
up to 3,000 p.s.i., speed up to 5,000 r.p.m.; fluid 
displacement 60 g.p.h. at 1,000 r.p.m.; weight 7 Ib. 





LUGA HYDRAULIC PUMPS 
& MOTORS 


Write for further details. 


ay 
ot 

2) te 

Be Se 
Oy ay 


JOSEPH LUCAS (Hydraulic & Combustion Equipment) LTD - MARSTON GREEN - BIRMINGHAM - ENGLAND 
A subsidiary of JOSEPH LUCAS (industries) LTD. 
Also at TORONTO, CANADA - SYDNEY, AUSTRALIA. 
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UNIVERSAI 





BEAMS AND 


COLUMNS READY 


FOR DESPATCH 


DELIVERIES FROM 
THE UNIVERSAL BEAM MILL 


The new beam and column sections, in different weights, are now being rolled in 









substantial quantities and are available for early delivery. 





The beams include the largest rolled in Europe. Columns are also rolled in ‘families’ 
of suitably related sections for multi-storey buildings. 

The laborious riveting-on of extra flange-plates is generally unnecessary; a simple 
rolled section does the job better, saving steel and labour. When the limit of the 
plain beams is reached, the plated beams are still economical of steel. 

Universal beams have opened a new field for steelwork designers, offering far- 


reaching economies and increasing the efhciency of the structure. 


DORMAN LONG 
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ALSTON FOUNDRY 
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DORMAN LONG 


4 . 
5 ae 





) N wy ALSTON FOUNDRY 


Colo Mar Sy > X 





TH ft ENGINEER Jan. 30. 1959 


t Raleigh Industries Ltd 


RALEIGH INDUSTRIES CHOOSE “BROOMWADE? 


[he three type TS2X models illustrated, each delivering 1000 cu. ft. of free air per 
minute, are installed in one of the factories of RALEIGH INDUSTRIES LTD.. 
where they supply air for a wide variety of duties. 
Why do so many important organisations choose ** BROOMWADE”? 
For proven ECONOMY, EFFICIENCY, RELIABILITY and LONG LIFE. 
In the wide “BROOMWADE” range, you will find compressors with outputs 
from 2-2200 c.f.m., including types delivering oil-free air. 

AVAILABLE FOR EARLY DELIVERY 

Write NOW for full details 


‘BROOMWADE’ 
Air Compressors & Pneumatic Tools— Your Best Investment 


BROOM & WADE LTD., P.O. BOX NO. 7, HIGH WYCOMBE, ENGLAND - Telephone: High Wycombe 1630 (/0 lines) + Telegrams: ‘‘ Broom”, High Wycombe, (Telex) 


591 SAS 














Jan. 30, 1959 


LHI ENGINEER 





are manufacturers 





sheet 
strip 
plate 
tube 
wire 
rod and bar 





extruded sections 


forgi ngs 


inall MAGNESIUM ALLOYS to U.K.A.E.A. specifications 


Birmetals 


Let us quote against your requirements 


BIRMETALS LIMITED »- WOODGATE WORKS - BIRMINGHAM 32 


BM 225 
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ROBERTSON 


bertson Protected Metal (lined with nsulating board by 


Robertson method) and Robertson Round Ventilators PROTECTED METAL 
por all industrial buildings 


n the New Heavy Turbine Shop at the G.E.C. 
Fraser & Chalmers, Engineering Works, Erith, Kent. 


wv RESISTS CORROSIVE CONDITIONS 
v/ FREE FROM MAINTENANCE 
o/ EXCEPTIONALLY LONG LIFE 
Ww ENTIRELY SAFE 


Metal, lined Robertson Protected Metal, widely used by all 

f the New industries, successfully withstands attack by aggressively 
corrosive atmospheres. Maintenance costs are negligible. 

siti The first cost is the last cost. 

Robertson Protected Metal is strong and resilient — 

R.P.M. roofs are SAFE roofs for personnel. 

R.P.M. lined with insulating board by the Robertson 

method saves fuel costs—a particularly important 

consideration in present circumstances. 


n Protected 


£ ertso 
oT Rob the roof r@) 


cover 


SS ROBERTSON THAIN LTD. 


stetal, incorporating ELLESMERE PORT - WIRRAL - CHESHIRE 
5 atil rs ' 
| Robertson Ventilato Telephone. Ellesmere Port 3622-9 Telegrams: ‘ Robertroof 
Sales Offices: BELFAST BIRMINGHAM CARDIFF —XMOUTH GLASGOW 
PSWICH LIVERPOOL LONDON MANCHESTER NEWCASTLE SHEFFIELD 
Associated Companies or Agents in most countries throughout the world 
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In lett foreg f H \ 
( re Li j ¢ precast 
I u bea S »R B os S 
1g. reinf ont 
! her if ant w« 
( . E.W.H.V 11M t 
t j ( 2 &S I 


Road Bridge at Sidcup 
113 ft. clear span, 48 ft. wide composed of 60, 10-ton Precast Units 


There are 12 beams, each of which is cast in § pieces similar to the one shown in 
the foreground of the photograph. The beams are being post-tensioned on site and 


will be cross-tensioned when all are in position 


Op BISON precast concrete units 


_ SPEED AND STRENGTH 


CONCRETE LIMITED are the. largest structural precast concrete manufacturers in the world 


CONCRETE Limirep Green Lane, Hour w, Middlesex Hounslow 2323 and Dovehouse Fields, Lichfield, Statts. Lic 

London Sales Office: 16 Northumberland ances ie, W.C.2 Whitehall 5504 

CONCRETE (NORTHERN) LIMITED Stourton, Leeds 10 Leeds 75421 Manchester Office: 40 King Street West, Manchester 3 Black/riar 
CONCRETE (SCOTLAND) Limttep Etna Road, Falkirk Falkirk 2366 Sales Office: Elmban k Street, Glasgow C.2 City 3292 CON, 125 


















| ROSE'S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 





eee then the Enquiries — 


also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES. 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 
BRITISH APPLIANCES MFG. CO., LTD. 


DOLLY LANE, LEEDS, 9 
Telephone: 30725 Telegrams: STRUCTURAL LEEDS 9 


Send for Booklet 


name that 








SPRINGS 













TO INDICATE, CONTROL OR RECORD 


_ TEM PERATURE 


nn For accuracy, ease of reading, robust- 
: ness, economy and long trouble free 
life install Rototherm Thermo- 
meters. Instruments are available 
to suit most Industrial, Marine 
ind Laboratory requirements 
Specialists in bi-metallic 
applications 


to mind 


. 
iS... 


Please write for details 


ototherm 


BI-METAL - MERCURY-IN-STEEL ‘ VAPOUR PRESSURE 


THE BRITISH ROTOTHERM CO., LTD., Merton Abbey, London, $.W.19 LiBerty 7661 
| and Hollis St., New Basford Nottingham 77847 


M.LYNCH 2 SON L'™ 


MILL WHARF, CANAL ROAD, STROOD, KENT 


TEL. STROOD 7545-6 GRAMS. AYNCH, STROOD 


“ 


MERCHANTS & SUPPLIERS * STOCKHOLDERS OF STRUCTURAL STEEL 
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Fork lift trucks, modern industry's 
universal handling machines, according to their 
manufacture and use, are powered by electric 
batteries, or petrol or diesel engines, and run on 
pneumatic or solid tyres. 

All these are basic variations imposing their 
own design problems, which have been successfully 


solved in the recently introduced 


4 


ELECTRIC PETROL AIR TYRES SOLIDS 


‘UNIVERSAL’ series 


This range offers the user choice of the above- 


mentioned variables, within a universal basic design 


COVENTRY CLIMAX utilising fullest possible standardisation of main 


=NGI? I D 
Corer components. This saves everybody trouble—AND COST! 
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GREER’S FERRY 

There must naturally be disquiet in this country over 
the rejection in the United States of the English Electric 
Company’s tender for the Greer’s Ferry water turbines 
contract. For the grounds for the rejection seem to us 
in this country trumped up and to conceal a recrudes- 
cence of protectionism. It is said that national security 
would be injuriously affected were foreign-made turbines 
to be accepted because in time of war spare parts might 
not readily be obtainable ; it is also suggested that an 
American company (which now secures the contract) 
might have gone out of business if it had not secured it 
(which we find it difficult to believe) and it is claimed that 
to keep that business going is to maintain a security asset. 
We cannot help suspecting over here that the real reason 
for rejecting the English Electric bid is that unemploy- 
ment in the American industry has been a political factor 
supporting the protectionism of American industrialists. 
In addition, as everyone who has visited the United 
States soon becomes aware, few Americans can bring 
themselves to believe that any other nation can build 
large engineering devices equal in performance and 
quality to those produced in the States. It is unwelcome 
to Americans to be asked to believe that they can. 

There have, of course, been other occasions in the 
past when American protectionism has won a victory 
over policies for liberalising trade. But on each such 
occasion the circumstances were more or less clear-cut. 
The rejections, ostensibly at least, were made under the 
clauses of the Buy American Act which prescribes, by and 
large, that a foreign tender to be successful must be at 
least 6 per cent lower than the lowest American tender 
before it can be accepted. In fact for various reasons it 
is not likely to win acceptance unless it is substantially 
lower still. What is so disturbing about the rejection of 
the English Electric tender for Greer’s Ferry is that it 
has not been made under that Act but under a ruling 
that might be applied not only to any foreign tender for 
similar plant but to almost any tender of any kind for 
any plant! For if foreign-made plant is supposed 
inevitably to constitute a national security risk, only 
American-made plant is safe. If that argument holds, 
American manufacturers secure for themselves the 
monopoly of their home market. No doubt those 
who are always more willing to criticise home policies 
than those of other nations will point out that 
the policy of what is now the Central Electricity 
Generating Board in this country is to Buy British and 
that therefore the British, living in a glass house, cannot 
afford to throw stones at the Americans. But the com- 
parison is not a sound one. That Board holds in reserve 
the power to buy abroad should it wish to do so ; and it 
would be failing in its duty if it did not do so, were it to 
believe that British manufacturers, through inefficiency 
or in an attempt to make unduly high profits, were quoting 


unduly high prices, that is, prices appreciably above 
those which foreign makers would quote for similar 
installations. The policy in fact is to buy British only if 
British prices are competitive. That compares with an 
American policy (should the grounds for rejecting the 
Greer’s Ferry tender be applied more generally) of 
finding an excuse to buy American regardless of cost ! 

Probably the rejection of the Greer’s Ferry turbine tender 
will turn out, like similar rejections in the past, to be a more 
or less isolated victory for the protectionists, achieved 
because the circumstances—in this case, unemployment 
and an apparently stronger desire than usual that a 
particular American firm should secure the contract— 
favoured it. That, philosophically, seems to be the view of 
the English Electric Company. But the American General 
Electric is making a plea for the general acceptance of 
the proposition that the installation of types of heavy 
electrical equipment made abroad constitutes a security 
risk. Uneasiness must persist in this country unless any 
such line of argument is turned down by the American 
Administration. For it could be made to apply to a 
very wide range of goods. We have never believed since 
the war that protectionism in the United States was any- 
where near dead. But there has been some evidence 
that it has been slowly dying. An acceptance of the 
American General Electric’s proposition would indicate 
an alarming recrudescence. 


INTERNATIONAL YARD AND POUND 


In our issue of January 23 we published an announce- 


ment of the decision by the directors of standards 
laboratories in the United States and five countries of the 
British Commonwealth to adopt an international yard 
and an international pound. On and after July 1, 1959, 
unless otherwise requested, the new units will be used in 
the laboratories concerned for all non-metric calibrations 
carried out for science and technology. The co-existence 
of independently defined yards and pounds in the various 
countries is unsatisfactory, though the discrepancy between 
the pounds is not at present causing any technical diffi- 
culty. This is not the case for the yards and the introduc- 
tion of the international yard will have important 
implications for manufacturers of precision engineering 
products. When the National Physical Laboratory makes 
the change on the date mentioned, its standard for length 
measurements will be increased by 1-74 parts per million, 
from the current value | yard=0-914 398 41m to the new 
value | international yard=-0-9144m. Slip gauge and 
end-bar standards, used universally in workshops and 
inspection rooms, will be directly affected : slip gauges of 
reference and calibration grades are certified by N.P.L. 
to 1 part in a million for lengths of lin and upwards, 
and to | microinch for lengths below lin ; for the highest 
grade length bars the manufacturing tolerance is +2 
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parts per million. The change has significance also for 
manufacturers of jig-borers incorporating precision scales 
for optical setting and of machine tools fitted with long 
precision lead-screws, since the increase in length of the 
yard is 63 microinches 

Some of our readers will recall the alteration in the 
standard temperature of adjustment of industrial standards 
from 62 deg. Fah. to 68 deg. Fah. made in 1931 by 
international agreement, which required industry to face 
up to a change of 36 parts per million. The introduction 
of the international yard involves a much smaller change, 
but will also have valuable advantages for international 
co-operation and will benefit all concerned with accurate 
measurements of length for scientific and technological 
purposes. The removal of the current difference of about 
5 parts per million between this country and the United 
States will help manufacturers and users of high precision 
products in both countries. This further step in the 
unification of engineering standards based on the inch 
system will be of benefit in the wider field of international 


standardisation involving also the metric system of 


measurement, and our representatives in international 
conferences will in future be spared the sometimes-heard 
gibe that it is difficult to find common ground with 
countries which cannot themselves agree about the inch ! 


ARCHITECTS AND ENGINEERS 

Events eagerly awaited often prove rather disappoint- 
ing 
the Institution of Civil Engineers and the Royal Institute 
of British Architects was held last week to discuss two 
short papers on the relationships between engineers and 
architects. The meeting was crowded, perhaps in the 
expectation that there would be fireworks. But in fact 
little that was notable was said and even when remarks 
intended to be challenging were made they were too 
softly phrased to excite indignant rebuttal. Indeed in 
the sense that there was obviously a desire on each side 
not to hurt feelings on the other the meeting may perhaps 
be said to have helped forward that true collaboration 
between engineers and architects which every speaker 
seemed to realise was essential. 

Yet is collaboration at all fully developed when the 
people concerned feel it necessary to be so polite to one 
another We suggest not. For amongst men (though 
not perhaps amongst the other sex) collaboration is 
seldom complete until they can insult each other with 
impunity ' We doubt whether any firm of engineers has 
ever reached such terms of intimacy with any firm of 
irchitects. A much more usual relationship verges on 
the touchy, relieved by punctilious courtesy on each side 
Nor is it surprising that collaboration so often proves 
difficult. For in the carrying out of any given contract 
the particular consulting engineers and the architects 
may never before have worked together ; one or other 
may feel that he has been drawn in far too late ; effec- 
tively, for the particular structure involved, a client may 
have appointed the less preferable of the two to be in 
or an unfortunate clash of personalities may be 

Something can, of course, be done to prevent 
Architects, for example, can enter upon 
particular 


charge ; 
involved 
such troubles 
relationships, closely or loosely tied, with 
engineering consultants for the carrying out of particular 
kinds of work and vice versa. In firms that have grown 
big enough the staff can include both engineers and 
architects. Clients can be advised of the necessity for 
early collaboration. And so on. 

But whatever is done, even if architects and engineers 
are partners in the same firm, there seems to us there must 
always be difficulty in collaboration. For is there not a 


There was a case in point when a joint meeting of 


fundamental difference of approach involved ? Engineers 
tend to approach a design functionally. They find out 
what a structure is to do or what is to be done within a 
structure and choose a design which economically will 
permit the structure to do its job or those who work 
within it to do theirs. We suspect that to the eye of an 
engineer a satisfactorily simple and elegant structural 
solution to this functional problem is also esthetically 
satisfactory. But is it necessarily exsthetically satisfying 
to the architect ? We doubt it. We are not architects 
so that in writing of them we are on unsafe ground. Yet 
it seems to us their eyes are less attuned to functional 
solutions than to the attainment of balances amongst 
voids and masses and the satisfactory grouping of shapes 
in relation to their surroundings. Perhaps they would 
say that it is as important that a place shall be pleasant to 
work in as that it shall be convenient to work in, and as 
important that a structure shall fit into its surroundings as 
that it shall be functionally capable of doing its job. 
There is clear scope in the clash between those approaches 
to design, for the generation of irritation and heat. Yet 
we wonder how real the difficulty is. For, in fact, there is 
a great deal that is exciting for both parties to get out of 
true collaboration. Advancing engineering techniques 
are opening up new ways of building structures ; indeed 
they are making possible the erection of structures that 
could never have been built before. How exciting 
technically, functionally and esthetically were many of 
the buildings at the Brussels Exhibition for example ! 
But in making these advances engineers are also making 
it possible for architects to contemplate the use of vaster 
areas free of pillars in buildings, and combinations of 
Shapes and solids and voids never before available to 
them. In return architects should be able to suggest to 
engineers new ways of exploiting new materials and new 
methods to yield new and exciting forms. But we doubt 
whether discussing collaboration can effect very much. 
If architects and engineers are to learn to collaborate 
better than they do at present practising collaboration is 
likely to teach them far more than talking about it. Only 
too often at present, particularly amongst the rather 
young, one finds engineers showing no respect for arch- 
itects and architects sneering at the esthetic appreciation 
of engineers. Only fruitful collaboration amongst their 
elders will break down such silly prejudices amongst the 


young. 


A HEAD FOR HEIGHTS 


The long-span suspension bridge is always looked upon 


perhaps the thin arch dam is its only rival—as the most 
bold and graceful of the civil engineer’s creations. The 
art of its construction has flourished especially in the 
United States, where all the basic techniques were evolved 
by Roebling in the last century, and where nearly all such 
structures have been built up to now. Three major 
bridges of this kind have been planned for sites in Britain, 
but economic policies of capital economy have delayed 
their construction to such an extent that work has only 
recently started on the first of them, the Forth road 
bridge. But, in spite of lack of experience of actual 
construction, there exists amongst British engineers an 
understanding of the design and construction’ of these 
bridges which is of a very high order. This is clear from 
the published details of the Forth, Severn and Humber 
designs, and also from the well-known wind tunnel 
investigations into the Severn bridge and the proposed 
bridge at Runcorn. It was demonstrated once again last 
week, at the Institution of Structural Engineers, when 
Mr. O. A. Kerensky delivered a lecture on * Modern 
Large Span Suspension Bridges.” Mr. Kerensky said 
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that he would attempt to give a glimpse into the work of a 
design office where one of these structures was being 
“created.” This he did very successfully, explaining the 
various complicated design problems and procedures in 
such a way that they really seemed quite simple. He also 
gave some interesting historical facts, and exemplified 
each of the main processes in erection. His slides included 
views of catwalks for cable erection, and a view from the 
top of one of the 700ft towers of the Golden Gate bridge 
rather airy situations where he suggested “* you hang on 
to anything handy.” A head for heights must surely be 
the ultimate qualification—in addition to all those other 
rare virtues which a designer needs—for one who designs 
suspension bridges. Lacking it, would seem to be as 
grave a disadvantage as deafness was to Beethoven ! 

Mr. Kerensky’s lecture was the first of a new award 
the Maitland Lecture, which is to be given annually at 
the Institution of Structural Engineers, to commemorate 
the present secretary, who has held that post since 1930. 
The terms of the award are that it shall be competed for 
by the Institution’s members, but one year in three the 
Council may nominate a distinguished lecturer, as it has 
done this year. Indeed, the inaugural lecture has set a 
standard which it will be difficult for others to equal. 


A GOOD GRIP ON THE ROAD 

In the midst of discussion on fow engineers and 
scientists should be taught, what they are taught often 
tends to be taken for granted. One of the subjects on 
which knowledge as well as understanding is sadly lacking 
is friction—it is by no means unusual to encounter, even 
among engineers, the impression that coefficients of 
friction exceeding 1-00 are impossible. Ina situation such 
as this, a welcome is due to the latest number of the General 
Votors Engineering Journal, published to bring to 
educators in the fields of engineering and allied sciences 
the results of G.M. research and development work. The 
issue for the last quarter of 1958 describes in more detail 
than before a trailer developed for the measurement of 
friction between a tyre and the road. The trailer itself is 
worthy of study, since it trails satisfactorily at 70 m.p.h. 
and its wheels can be locked at 50 or 60 m.p.h. The 
trailer consists of the rear part of a car chassis incor- 
porating torque tube drive and coil spring suspension. 
The instrumentation is entirely electronic, the force sen- 
sors being strain gauges on the torque tube. This very 
rigid apparatus has a response time of the order of 0.01 
second, and consequently the results are sufficiently fine 
in structure to confirm instead of to confuse theoretical 
predictions. With such an advanced and sensitive 
apparatus there is obviously a long and exciting series of 
investigations to be performed, but even the short des- 
criptive account afforded by the Journal includes much 
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already that deserves wide dissemination. Even in the 
motor industry, in which the existence of a funda- 
mental appreciation of friction phenomena may amount 
to a matter of life and death for a car user, engineers have, 
in the second half of the twentieth century, been known 
to express fears as to whether the acceleration available 
from road reactions decreases with increasing speed, 
that is whether a vehicle skids more easily at the higher 
speeds. The work of General Motors, taken in con- 
junction with the ever-growing experience of racing 
drivers, should dispel these intuitive doubts convincingly. 
Indications up to the present are, broadly, that so long 
as a wheel is rolling the coefficient of friction of a tyre 
on a road surface remains as high at high speeds as at 
low speeds. It is only when the wheel (whether locked or 
not) is sliding that the coefficient falls as the speed rises. 


REPRESENTATIONS TO THE CHANCELLOR 

This is the time of year when a variety of interested 
bodies make representations to the Chancellor of the 
Exchequer and optimistically recommend to him changes 
he might make in opening his Budget in April. One of 
the first in the field every year is the Federation of British 
Industries. Besides drawing attention as it does every 
year to certain desirable reforms of the tax system itself, 
the Federation recommends in particular this year the 
restoration of investment allowances at the rate of 
15 per cent for buildings and 30 per cent for plant and 
machinery, the removal of purchase tax on materials and 
equipment used up in the course of production, a reduc- 
tion in profits tax to 74 per cent, the extension to surtax 
of the earned income relief at present granted for income 
tax, and a reduction of the standard rate of income tax 
by sixpence in the pound. 

Few economists, we think, can doubt that the economic 
climate looks favourable towards the reduction of taxation 
next April. The bulk of the engineering and allied indus- 
tries, for example, are working substantially below full 
capacity, and no doubt the same is true of other industries. 
The output of steel, for example, despite the demand from 
a motor industry working to capacity, is running some 15 
per cent below maximum economic output. A greater 
amount of purchasing power in the hands of the people 
would therefore be unlikely to have inflationary effects, 
since increased output could be obtained with relatively 
little increase in employment or working hours. Further- 
more, if standards of living in this country are to rise as 
fast as in other countries, industrial and commercial 
investment must needs soon be encouraged again. Only 
the super-optimist, of course, will have any hope that all 
the suggestions made by the Federation will be adopted by 
the Chancellor. But any man who thought none of them 
could be adopted would be pessimistic indeed. 





‘** CORRECTION OF COMPASS ERRORS” 

‘** A new instrument for ascertaining and correcting the local errors 
to which compasses are peculiarly liable on board iron steamships, 
| which has just been invented by Mr. Robert Eardley Pinhey, a chief 
officer in the Peninsular and Oriental Company’s service, is now on 
view in the captains’ room at Lloyd’s, Royal Exchange. The instru- 
ment is in a box similar to those used for chronometers, hung on 
gimbals, and over the top is a dumb card (similar to Friend’s Pelorus) 
and an equatorial (or sun) dial, which, by means of a graduated arc 
at the side, can be adjusted to the latitude of the place. The observer, 
with a watch set to the apparent time, or time of the ship, causes the 
shadow of the dial to fall on the part of the instrument representing 
the time. Immediately this is done one portion of the cross is in the 
direction of the true meridian of the place, and consequently all true 
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bearings can be ascertained at once—all magnetic bearings, by apply- 
ing the known variation for the place of observation. 

** The instrument may be used in any part of the ship, the only 
adjustment required being to put the lubber line towards the ship’s 
head ; then, by placing the dumb card to correspond with the meridian, 
or the magnetic meridian, as may be desired, the difference between 
its indication and that of the compasses on board will be the errors 
for which allowances must be made. Mr. Pinhey’s invention has 
already received the strongest approbation of nautical men who have 
examined it.... The importance of detecting the variations of 
compasses in iron ships, now that so large an amount of property and 
life crosses the ocean in iron-built screw steamers, cannot be over- 
estimated, and therefore this inventiion deserves attention, to discover 
what may be its merits or demerits.” 
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Obituary 


CHRISTOPHER ARTHUR VIAN 


We regret to have to record the death on 
January 22 at the age of sixty-one of Chris- 
topher Arthur Vian, Chairman and Managing 
Director of Morgan Brothers (Publishers), 
Ltd., proprietors of this journal. We regret 

how formal and impersonal those words 
sound! How little they must, indeed, 
mean to many who will read them! But 


for us their cold formality hides a sense of 


wrenching loss. For Christopher Vian died 
suddenly of heart failure. The bolt came 
from the blue ; and even now a full week 
later we have not recovered from the shock 
of it 

Christopher Arthur Vian was born on 
March 30, 1897, and educated at Downside 

but we cannot bear coldly to set down a 
detailed catalogue of facts. That must be 
left to others. [tis with his work for Morgan 


4. Vian 


Brothers that we are here concerned. He 
joined the tirm in 1925, became its secretary 
in 1927, its joint managing director in 1946, 
its Managing director in 1949 and tts chair- 
man and managing director in November, 
1956. His influence upon the fortunes of the 
firm, especially since the war, was very large 
What, during a period when the firm was 
rapidly expanding, was still more important, 
was his influence in moulding the character 
of the firm. For we have no doubt that in 
any firm the behaviour of those at the top 
influences the behaviour of all those below 
Particularly does the behaviour of the chair- 
man and the managing director—and Vian 
was both—have that influence. A firm as 
old as Morgan Brothers, of course, long since 
acquired good traditions. But when Vian 
first became a managing director in 1946 the 
firm had been shaken by the war; it had 
rapidly to renew and expand its staff and to 
re-think some of its methods : and there was 
capital available to increase the number of 
its publications. In the hands of Vian, we 
do not think it too much to say, the firm has 
acquired some very good new traditions, 

We wonder, now, when we have this task 
of writing an obituary of one so close to us, 
what those who were mere acquaintances 
made of him. Are we right in thinking they 
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saw someone essentially unassuming, indeed 
not a little shy ; and that if asked they would 
have said he seemed rather a hesitant and 
undecided character ? If so how wrong they 
would have been! For, in fact, he could be 
very quick to sum up a situation. Yet the 
hesitancy and indecision were not a pose. 
For Vian’s nature was of so firm a mould that, 
given that time was available, he desired always 
to explore a situation fully before deciding 
finally about it. Exploration meant not only 
a collection of facts bearing upon it but also 
of other people’s opinions about the facts ; 
and (though his own mind may have been 
long made up) he always counted it a great 
point gained if by patient discussion unani- 
mity could be reached about a policy. Once 
policy had been decided no one could be 
more staunch in the support of subordinates 
or less shaken by difficulties or setbacks. It 
by that we have described a hesitant and 
indecisive character then for Heaven’s sake 
may the world be blessed with more of 
them! To that firm quality were added a 
keen sense of humour, a sense of fun, and a 
sense of the ridiculous, all of which he was 
ready to apply to himself and his own 
actions as to anyone else. It was therefore 
easy to work for or with him ; because so 
many difficulties were smoothed away with a 
quip and a chuckle. Lastly he was lacking 
in any sense of false dignity. He preferred to 
visit anyone he needed to talk to in that 
man’s office rather than call him up to his 
own. In consequence he was a familiar 
figure around the offices and approachable 
by anyone. 

We shall see him around our offices no 
longer. Why, we cannot help wondering, are 
such men taken from us when there 1s still so 
much left for them todo ? Vian was the first 
chairman of Morgan Brothers not a member 
of the Chadwyck-Healey or Morgan families 
His memory will remain green for many a 
long year 


F. J. SAMUELY 


Tut death occurred on January 22 ot 
Felix James Samuely, B.Sc... M.LC.E. Mr. 
Samuely was a consulting engineer specialis- 
ing in structural design, and was one of the 
country’s most original and creative engineers 
in the lighter structural field. 

Mr. Samuely was born in Vienna in 1902 
and studied in Berlin, where he obtained his 
degree of Dipl. Ing. He returned to Vienna 
to work in an architect's office for a year, and 
then worked in Berlin for some years. He 
came to England in 1933, and worked with a 
firm of contractors for a short time, after 
which he started practice as a consulting 
engineer. Among contracts for which he 
acted as structural engineer are technical 
colleges, schools, blocks of flats, offices. 
factories and hospitals in various parts of 
the United Kingdom. His most recent 
buildings of special interest include the new 
United States Embassy in London, a church 
in Connecticut constructed entirely in precast 
concrete, the British Pavilions at the 1958 
Brussels Universal and International Exhibi- 
tion, L.C.C. blocks of flats of fourteen, 
eighteen and twenty-five storeys, and the 
development of St. Thomas Hospital area. 

Although the firm which bears his name 
has built up quite an extensive practice, we 
think he will probably be even better known 
to many engineers from his contributions to 
the various learned societies, for he had the 
gift of expounding complicated ideas in a 
simple way. At the Institution of Structural 
Engineers centenary conference last October, 
tor instance, his paper on ** Skin Structures ~ 
gave an admirable review of these compli- 
cated three-dimensional structures, which are 
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sy characteristic of present-day trends. A 
part of this paper was, in fact, published in 
THE ENGINEER of October 17 last. Mr. 
Samuely’s own particular contribution to this 
trend was a considerable one, exploiting the 
** folded slab’ principle, which was explained 
in his paper. A particularly graceful example 
of a steel structure utilising this principle was 
the Federation of British Industries pavilion 
at the Brussels exhibition. The three spires 
of the British Government’s pavilion at 
Brussels, which were of timber, were also 
folded slabs. Both pavilions were, of course, 
to Mr. Samuely’s designs. He was also 
active in the structural work for the Festival 
of Britain, being responsible for the ** Skylon ” 
and the Transport Pavilion. 

Another novel structural development 
which he fostered by practical design, and by 
a paper at the Institution of Civil Engineers 
in 1952, was a form of prestressed concrete 
construction using both precast and in situ 
techniques. Prestressing was concentrated 
into the precast elements which, because of 
their expense, were kept to the minimum 
size, and the structure was completed by 
relatively economical in situ. work These 
examples do not by any means exhaust the 
inventiveness which he showed in design. 

The class of work in which Mr. Samuely 
specialised brought him into close co-opera- 
tion with many architects. He was sometimes 
quite Outspoken in his criticisms of some 
architects’ methods—we can recall a con- 
demnation of * pilotis but was, never- 
theless, popular amongst them, doubtless 
because he understood their problems, for the 
architectural expression of engineering struc- 
tures was one of his special interests. 


HENRY OSWALD 


\ | MEMORIAL SERVICE for Mr. Henry 
Oswald, late Managing Director of British 
Brown-Boveri, Ltd., will be held at the Swiss 
Church, 79, Endell Street, W.C.2, on Mon- 
day, February 2, at 12 noon. 


Replanning the Centre of Bradford 


Bradford Corporation and the 


Last week, 
Hammerson Property and Investment Trust, 
Ltd., gave details of a £5,000,000 scheme of 
reconstruction tn the central district of Bradford 
The scheme will provide about a million square 
feet of new shop and office space ; it will extend 
over about ten acres and will be built in about 
five years. A car park for about 200 cars is 
included in this scheme, on a roof at first-floor 
level, on one of the buildings. Direct access to 
shops in the multi-storey sections of the building 
will be gained from the car park. A length of 
dual-carriageway multi-purpose road is included 
in the scheme, and one of the streets involved 
has been narrowed, “ to encourage motorists to 
use the city circular roads with the express 
purpose of providing an atmosphere of intimacy 
for the main shopping area.” 

The scheme is part of a larger and more 
ambitious overall plan for rebuilding the centre 
of Bradford. The main road involved in it will 
eventually be part of what might be called an 
‘inner ring’ for Bradford. The town’s road 
plan is based on this dual-carriageway ring, 
which will have roundabouts and junctions on 
the level, and will aim at distributing traffic 
around the central area and between several 
trunk routes which lead into it. Parking accom- 
modation for about 2000 cars is planned within 
the area served by the ring road. 

Apart from the planning of roads, the scheme 
as a whole is notable for its drainage problems. 
A river known as The Beck runs underground 
through the centre of Bradford, and its presence 
has hampered the development schemes. Already 
the Corporation has spent £125,000 on diverting 
underground drainage works. These engineering 
works, and the roads and town planning gener- 
ally, are the responsibility of the city engineer 
and surveyor of Bradford, Mr. S. G. Wardley. 
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Uranium Fuel Element 
Factory at Springfields 


4t the Springfields factory of the United Kingdom Atomic 


Knergy Authority, uranium, in the form of ore or con- 
centrates, is processed to produce rods and assemble them 
into fuel elements for the Authority's reactors at Harwell, 
Calder Hall and) Chapelcross, and for the commercial 
nuclear power stations now under construction. The Spring- 
fields factory also produces uranium hexafluoride for the 
1 brief 


account of the main processes in fuel element manufacture 


futhority’s gaseous diffusion plant at Capenhurst. 


is given here. An early stage in the chemical treatment, the 


dissolving of the concentrate in hot nitric acid, is illustrated 


on the right. 


HE Springtields works of the United 
Kingdom Atomic Energy Authority are 
responsible for producing all the fuel elements 
based on natural uranium, as required for 
Great Britain’s nuclear power programme. 
At Springtields the raw material in the form 
of ore or concentrates is chemically processed 
to produce, first, pure uranium for reactor 
fuel elements, and, secondly, uranium hexa- 
fluoride for the Authority’s gaseous diffusion 
plant at Capenhurst. The treatment of the 
second product does not concern us here. 
But the processing of the first product, the 
pure uranium metal, is taken a stage further 
at Springfields, where rods of uranium metal 
are formed and assembled (as described 
below) into fuel elements for the Authority’s 
nuclear reactors at Calder Hall and Chapel- 
cross and for the “* Bepo ™ reactor at Harwell. 
This work of fuel element manufacture will 
soon be extended to cater for the nuclear 
power stations now being built by the indus- 
trial consortia of manufacturers for electricity 
undertakings at home and overseas. 
Since the present policy is to keep the 
manufacturing processes at Springfields free 


from problems of criticality any uranium 


or compound in which the proportion of 
U235 is high enough to introduce risk of 


criticality is normally handled at other works 
of the Authority Accordingly, the fuel 
elements for the fast reactor and for the test 
reactors ** Dido,” ** Pluto * and ** D.M.T.R.” 
are made at Dounreay and not at Springfields. 

Referring, in passing, to the second main 
function of Springfields—that is, the produc- 
tion of uranium hexafluoride—the procedure, 
briefly, is as follows. Irradiated fuel elements 
from the various reactors are processed at 
Windscale to separate the fission products 
and plutonium from any uranium that 
remains unchanged. This uranium, in which 
the proportion of the fissile 235 isotope is 
reduced, is returned to Springfields in the 
form of a solution of uranyl nitrate ; there 
it is converted to uranium hexafluoride for 
re-enrichment at Capenhurst 

When Great Britain’s atomic energy pro- 
ject began, under the Ministry of Supply, in 
1946, the first manufacturing requirement 
was for a plant to extract and purify uranium 
At that stage it was wholly a military require- 





ment and because of the urgency it was con- 
venient to take over the wartime defence 
installation at Springfields and to modify it 
for its new functions. The main difficulties 
arose from the fact that there was very little 
information, except on a laboratory scale, 
about the process for converting the raw 
material to metallic uranium. Because of 
the urgency of the operation there was no 
time to start with a pilot plant. Therefore, 
to simplify the job, most of the plant was 
designed for batch production rather than 
for continuous processes scaled up from the 
laboratory. 

Springfields is about | mile from the 
Preston-Blackpool road and the site covers 
an area of about 218 acres. In January. 
1948, less than two years after the setting up 
of the organisation, the first consignment of 
uranium ore was received, and in October, 
1948, the first uranium rods were produced. 
In August, 1954, the first uranium concentrate 
was processed and three months later the 
first rods were produced from the concentrate. 
In July, 1956, the T.B.P. (tributyl phosphate) 
purification process was started, and in 





Fig. 1 (Left}—In the furnaces (foreground) uranium tetrafluoride is reduced by being heated with magnesium, and uranium billets are produced. In the background 


«a furnace reactor is being removed from the cooling bay to allow the billet to be extracted. 
a vacuum casting furnace. 





Fig. 2 (Right)—Moulds for uraniun fuel rods being placed into 
A hell (extreme right) is placed over the furnace before casting 





April, 1957, the changeover to magnesium 


reduction was completed 
BILLET OR! 


PRODUCTION OF FROM 


It is convenient to consider the production 
of fuel elements at Springtields in two stages 
The first, which ts the purification of the ore 
and its conversion into a billet, 1s mainly a 
chemical and metallurgical process The 
second stage, that of producing uranium rods 
to close dimensional tolerances and of can- 
ning these rods, involves mainly mechanical 
fabrication and heat-treatment 

In the first stage, two distinct processes are 
in use at Springfields. The original process 
involves, at one point, the precipitation of 
uranium peroxide, and its collection on filter 
presses. In the newer process, which is about 
to be introduced, the manufacture will start 
with a concentrate (crude uranium oxide) and 


Figs. 3 and 4 


(alpha annealing) to reduce grain size of uranium rods. 


stage will be 


precipitation 


1} > ‘ ay 
Fventually, the new process 


the peroxide 
eliminated 

will supersede the old, but, for the time being 
at least 


both processes will be in operation 


ORIGINAL “ DRYWAY”” PROCESS 


Ihe old plant for processing trom the ore 
to the billet was originally planned to usc 
pitchblende as the starting material, deliv- 
ered to the Springfields works in_ steel 
drums. The presence of radon, a radioactive 
gas produced by the * radium, 
demands protective measures for the men 
opening the drums and an efficient extraction 
system The ore is tipped into crushers 
remotely and reduced to about jin mesh ; 
the crushed material is then converted into a 
slurry by mixing with water in a ball mill 
This slurry is run to a heated stainless steel 
tank, together with nitric and sulphuric acids, 
which dissolves the uranium and leaves the 
bulk of the impurities, including the radium, 
The material is then pumped 


decay of 


in suspension 
through filter presses which remove the solid 
materials and leave a crude uranyl nitrate 
solution from which the uranium 1s pre- 
cipitated by the addition of hydrogen per- 
oxide. The precipitate, uranium peroxide, 1s 
collected on filter presses 

The filter cake is dissolved in warm nitric 
acid and the solution evaporated tll it reaches 
the composition of urany! hexahydrate 
This is fed into an extractor vessel, where it 
meets a stream of ether, which extracts most 
of the but he remaining 


uranium, leaves the 
impurities in aqueous which 


the solution 


(Left) Fuel rod machining line; right foreground, roller straightening of bars : 
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sinks, by gravity, to the foot of the vessel, 
from which it can be run off. The urany!| 
nitrate is then washed back out of the ether 
into water and treated with ammonia, when 
the uranium is precipitated as ammonium 
diuranate. The use of ether introduces a 
considerable fire hazard, which is minimised 
by installing the plant outside the building 
and providing very extensive fire-fighting 
equipment. 

The liquor containing 
ammonium diuranate is run 
Nutsch filters, on which the diuranate is 
collected as a thick yellow paste. This paste 
is loaded into circular graphite trays which 
are of two kinds, one with a hole in the 
centre and the other with a series of holes 
round the rim. The trays are stacked alter- 
nately in a container which is lowered into 
one of a number of G.E.C. electric furnaces 


suspended 
off through 


the 


and connections are made to gas lines and an 
effluent pipe. The furnace is first heated for 
some hours to decompose the ammonium 
diuranate, leaving uranium trioxide in the 
rays. Hydrogen is passed through, reducing 
the trioxide to dioxide, and then anhydrous 
hydrofluoric acid which converts the dioxide 
to uranium tetrafluoride. The arrangement 
of the holes in the trays ensures that the gases 
effectively cover the whole of the material 
in each tray, flowing radially outwards on 
one tray and in the reverse direction on the 
next. The three compounds produced during 
the process are markedly different in colour. 
thus providing swift and simple indication 
if the final conversion had not been com- 
pleted. This part of the plant is always 
referred to as the * Dryway”’ section, to 
distinguish it from the alternative process, 
using solutions, and therefore known as the 
* Wetway ”” process. 

After removal from the furnace and cooling, 
the containers are dismantled and the trays 
emptied. The uranium tetrafluoride is 
mixed with chippings of calcium metal and 
loaded into a massive cast iron crucible lined 
with calcium fluoride The crucible is 
wheeled into a firing chamber, sealed in and 
the mixture ignited remotely. An extremely 
exothermic reaction takes place in which the 
contents of the crucible are raised almost to 
white heat, the calcium combines with the 
fluoride atoms and leaves the uranium in 
metallic form. Because of the high tempera- 
ture the uranium is molten and sinks to a 
cavity in the bottom of the crucible lining, 
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where it forms a cylindncal billet, with a 
thick layer of calcium fluoride slag on top. 

It was realised that magnesium was a 
cheaper reducing agent than calcium but 
considerable development work was neces- 
sary bdefore a satisfactory process was pro- 
duced. For some time now, magnesium has 
been used as the reducing agent, and the 
mixture of uranium tetrafluoride and mag- 
nesium turnings is pelleted before being 
packed into the furnace where the reduction 
takes place. Again, the uranium collects in 
molten form at the bottom of a mould, 
solidifying into a billet on cooling. 


NEW 


In the new process it is planned to use 
concentrate, a crude uranium oxide, as 
the starting material, thus eliminating the 


PROCESS FOR BILLET MANUFACTURE 


peroxide precipitation stage of the original 


background, cutting and grooving machines. (Right) Heat-treatment 
An assembly of thirty rods can be seen being lowered into a container for loading into the furnace 


process. If at any time the starting material 
changes, it will be given a separate pre- 
treatment to convert it to the approximate 
composition of the concentrate. 

Concentrate is delivered in drums to the 
Ore storage area at one end of the plant. and 
the drums are taken up by lift to the tipping 
area as required. The lids are removed and 
the drums passed into the totally enclosed 
tipping cubicle, where the concentrate is 
tipped into a hopper with a screw feed to the 
dissolvers. In these large stainless steel tanks 
fitted with steam heating coils and stirrers, 
the concentrate is dissolved in nitric acid and 
the solution, after cooling, is fed to rotary 
filters. ; 

These filters consist of large rotating 
horizontal drums of fine mesh. with a vacuum 
applied to the inside. The lowest part of the 
drum dips into the slurry from the dissolver, 
the solution of uranyl nitrate is sucked 
through the mesh, while the solid impurities 
are collected on it and then continuously 
scraped off. These solid scrapings are 
reslurried and passed to a second similar 
filter to ensure that all traces of uranium are 
removed. Filtration is assisted by a silica- 
ceous skin applied to the outside of the 
mesh. 

The uranium solution is then purified by 
solvent extraction with a solution of tributy! 
phosphate (T.B.P.) in odourless kerosene in 
mixer-settler units arranged in a cascade. 
Each unit consists of a mixing section in 
which the two liquids separate into layers 
due to the difference in their densities. 
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Because of its greater solubility in 1.B.P., 
the uranyl nitrate collects in the solvent 
phase, leaving the impurities in the acqueous 
phase. From the settler section, the solvent 
phase flows ““up”’ the plant to the next 
mixer section, while the acqueous phase 
flows *‘ down ” to the next mixer section. In 
this way, the removal of uranyl nitrate from 
the aqueous phase can be made almost 
complete. At the top of the plant the 
tributy! phosphate emerges containing the 
uranyl nitrate in solution, passes through a 
heating unit and the uranyl nitrate is then 
washed out of the solvent by a weak nitric 
acid solution. 

Here the process at present reverts to the 
original. The uranyl nitrate solution is 
treated with ammonia to precipitate the 
uranium as ammonium diuranate. This com- 
pound is then put through the “ Dryway ” 
plant to emerge as uranium tetrafluoride. 
Ultimately it is planned to carry out this 
part of the process by fluidised bed methods 
and development work is at an advanced 
stage. The section of the new plant in which 
this will be done is at present under con- 
struction. 

Che uranium tetrafluoride and magnesium 
turnings are delivered to an automatic 
weighing and mixing machine which feeds a 
pelleting press. This press is automatic and 
ejects the pellets to a conveyor which delivers 
them to the reactor breakdown and loading 
section of the plant. 

The reactor is a crucible which consists of a 
long steel cylinder containing a sectionalised 
graphite lining. The pellets of UF,-mag- 
nesium are built up inside the lining and the 
whole assembled into the reactor. The reactor 
is passed into the adjacent furnace bay, where 
it is placed in an electric furnace in which 
the reduction reaction takes place. After 
cooling, the reactor is brought back (Fig. 1), 
dismantled and the slag and uranium billet 
removed. The billet goes to the cleaning 
section where it is cleaned, sampled and 
numbered and sent to store. 


FUEL ELEMENT PRODUCTION FROM BILLEI 


Conversion of the uranium metal into a 
fuel element begins with the melting of the 
billet in a high-frequency vacuum furnace 
(Fig. 2) and pouring the molten metal into 
cylindrical moulds. The method used is to 
pour a complete melt at once by removing a 
spigot in the base of the furnace ; the metal 
runs into a header which feeds several 
moulds, the number depending on the length 
of bar being cast. After cooling, the mould 
assembly is dismantled and the rods are 
taken into the bond store, each cast being 
kept separate. 

The rods are then subjected to a succession 
of machining operations to the specitied 
dimensions, with heat treatments included to 
produce a satisfactory metallurgical condition 
to minimise distortion during irradiation: 
that is, broadly, a small, randomly oriented 
grain size. The machining operations are 
conventional and are carried out on centre- 
less lathes ; the only special precautions are 
the provision of an exhaust system away from 
the operator and a copious supply of coolant 
to prevent ignition of the swarf and minimise 
the risk of particles escaping into the atmo- 
sphere. The swarf is collected, cleaned and 
added to subsequent casting charges. 

The machining operations include facing 
of the ends ; machining of a groove on one 
end whereby the rod can be hung during the 
subsequent heat treatments ; and machining 
of circumferential grooves into which, at a 
later stage, the walls of the can are forced 
under pressure, to “key” the rod and the 
can. 
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In the centreless turning a tolerance of 
+O-OOlin on diameter is practicable, the 
amount of metal removed being about 
0-040in in one cut. Formerly it was usual 
to cast the bars about #in oversize and 
remove the metal in two operations. This 
advance is a result mainly of improvements 
in casting, particularly with the changeover 
from air- to vacuum-casting. 

The first heat-treatment after the first 
machining Operations is done in h.f. furnaces 
the bars being fed vertically downwards, one 
at a time and quenched to reduce grain size. 

A subsequent annealing is given to relieve 
stresses in quenching. This heat-treatment 
is done in Birlec furnaces, the rods being 
heated to about 550 deg. Cent. for about an 
hour in an atmosphere of argon. Micro- 
graphic sampling is then carried out to con- 
firm the efficacy of heat-treatment. 

After final trimming to length the bars are 
weighed, gauged and inspected. 

Some of the earlier operations in the 
machine shop are illustrated in Fig. 3. In 
the foreground, on the right, is a machine 
which straightens and cleans the rod as 
received from the casting line ; the swarf at 
this stage is sampled for testing. The next 
machine in Fig. 3 is specially designed to 
carry out three operations in turn: cutting 
the rod to slightly more than the required 
length ; cutting the hanging groove for use 
in later operations ; and stamping the serial 
number of the rod on one end. The over- 
head conveyor carries the rods to the first 
heat-treatment station (Fig. 4). 

Apart from the manufacture of the 
** Magnox ” cans themselves all the canning 
operations for Calder Hall, Chapelcross and 
commercial power stations using natural 
uranium, are done at Springfields where the 
cans, individually packed, are received in the 
form of open ended finned tubes. 

After being degreased in trichlorethylene 
the cans are visually examined and gauged. 
A cap is inserted at one end and welded 
circumferentially in position in an atmosphere 
of argon. The weld is examined and tested 
preparatory to loading the uranium bars into 
the cans. To avoid surface contamination 
of the can by particles of uranium the bars 
and cans are kept in adjoining rooms 
separated by a partly glazed partition. In 
this partition there are holes through which 
bars on one side are fed by hand into cans 
on the other. 

The second end of the can is then tempo- 
rarily sealed by screwing in a cap provided 
with a knife-edged circular end to bite into 
a shoulder on the inside of the can and 
provide a temporary seal. Using this seal 
the can is then evacuated and injected with 
about | c.c. of helium which will subsequently 
act as a leak detector. The second end is 
then circumferentially welded as was the 
first end. 

Next the can is pressurised at about 
550 deg. Cent. and 350 lb per square inch to 
secure good contact between the rod and the 
can walls and to fill the anti-ratchetting 
grooves in the rod, referred to above. 

Each canned rod is then subjected to leak 
detection in a Metropolitan-Vickers mass 
spectrometer at a vacuum of about 0:05mm 


g. 

Radiographic examination is then carried 
out to check the quality of the welds and the 
effectiveness of the pressurisation. At each 
end of the can three shots are taken, 120 deg. 
apart, to cover the whole of the circum- 
ferential welds. 

All elements are then scrubbed mechanic- 
ally in a bath of 14 per cent citric acid. The 
cans are clamped to rotating spindles and the 
scrubbing action is provided by stationary 
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brushes. As the cans rotate the spiral fins 
are made to engage with accurately spaced 
“combs ” which are driven along a carrici 
rod to remedy any distortions suffered by the 
fins during previous handling. 

Finally the end pieces (which provide the 
correct seating for adjacent fuel elements in 
a vertical stack in the reactor) and the braces 
(which support the centre of the can 
laterally in the fuel channel) are fitted. The 
completed elements are then enclosed in 
polythene envelopes and packed in pairs, 
with shock absorbing spacers in metal boxes 

A new fuel element fabrication line with a 
greater degree of mechanisation is coming 
into service and other similar lines will 
follow to meet the needs of civil nuclear 
power stations, including export orders 

The main improvements compared with 
the old assembly line will be that all the 
operations (including welding, evacuating and 
pressurising) will be carried out on fuel 
elements in the horizontal position which 
lends itself to handling and transfer by 
conveyor. Ultrasonic cleaning will take the 
place of brush scrubbing. Pressurising will 
be done hydraulically at 250 deg. Cent. Leak 
detection will be carried out by mass spectro- 
metry in two special rigs each charged with 
twelve fuel elements at a time, and arranged 
for sequential sampling. Radiographic 
examination will be carried out by a one- 
shot X-ray routine. 


Closing of the Preston By-Pass 


THE Preston by-pass motorway was closed to 
traffic last week on January 21, because of 
damage to the carriageways caused by frost 
The motorway is the first one to be completed in 
this country and was opened by the Prime 
Minister, Mr. Macmillan, only eight weeks ago 
Its closure was widely and prominently recorded 
by press and broadcast. 

A full description of the motorway was 
published in THE ENGINEER of December 12 last 
from which it may be recalled that the dual 24ft 
carriageways of the road consist of a sub-base, 
generally of burnt colliery shale, 12in to 36in in 
depth, covered with a Qin layer of premixed 
waterbound macadam—a machine-laid graded 
stone course—and topped by a 24in tarmacadam 
base course. A jin cold asphalt surface has still to 
be laid. The road was built by Tarmac Civil 
Engineering, Ltd., to the specification of Mr 
James Drake, the county surveyor and bridge- 
master of Lancashire. 

A full report into the damage has been asked 
for by the Minister of Transport and Civil 
Aviation, and technical staff from the Ministry, 
the Road Research Laboratory, and the Lanca- 
shire County Council, are, we understand, at 
present engaged in investigating the failure 
Comment and judgment must, therefore, be 
withheld until all the facts are available. How- 
ever, an idea of the extent of the failure may 
perhaps be given by quoting one of the prelimin- 
ary reports which stated that “ between fifteen 
and twenty patches, about 100 yards of carriage- 
way in all, have ‘bubbled’ and cracked.” 
Another report said that 1200 square yards of 
surface had been damaged, and the road would 
be closed from two to four weeks. 

At the time of going to press we learn that no 
further damage, beyond that sustained early last 
week, has been observed, and that the work of 
reinstatement, which involves trenching and 
putting in drains, is going ahead day and night. 
and making good progress. 





PLastics ABSTRACTS.—-We have received a copy 
of a new weekly journal, Plastics Abstracts, published 
by Plastics Investigations, 23, Canonsfield Road, 
Welwyn, Hertfordshire. The journal gives a com- 
prehensive abstracting service covering British patent 
specifications and articles dealing with the science, 
technology and applications of plastics. Price, single 
copies 10s. ; annual subscription, £25. 
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Long-Distance Transmission by 
Waveguide 


{ convention on long distance transmission by waveguide is being held in London 


this week by the Radio and Telecommunication Section of the Institution of 


Electrical Engineers. 


introductory survey 6) 


M.1L.E.E.,* whose paper ts obstracted below 


The proceedings opened yesterday (January 29} with an 
Professor H. 


E. M. Barlow, Ph.D., B.Sc’ Eng.), 
At to-day’s session the final papers 


and contributions of a total of thirty-two will be presented, and to-morrow 


(Saturday) delegates will witness demonstrations of equipment and techniques 


which have been arranged at 


Telecommunication Laboratories, Ltd., 


HE vehicle for the transmission of 

electrical energy from one place to 
another is always an electromagnetic field, 
and when this is alternating in time it takes 
the form of a wave. At low frequencies 
such waves must necessarily be guided along 
the route they are required to follow, but at 
high frequencies free-space radio waves offer 
a possible alternative 

Coaxial cables have an advantage over 
radio links, because they form completely 
screened channels free from interference by 
outside sources, except possibly at the 
terminal points. But coaxial cables, using 
the materials and techniques at present avail- 
able, are limited to an upper working 
frequency of about 25 Mc/s, beyond which 
the attenuation and phase characteristics 
hecome unacceptable. 

For long-distance transmission we must 
clearly choose a system for which the losses 
are relatively small, and there are two 
important guided-wave developments, applic- 
able to the higher frequencies, which appear 
to offer scope for the future. One of these is 
the single-wire transmission line supporting 
what is called a surface wave hugging the 
outside of the conductor, and the other is 
the hollow metal tube of circular cross- 
section trapping within it a microwave of a 
particular form 

Whenever a guide of any kind is intro- 
duced into an electromagnetic field, addi- 
tional absorption of energy becomes Inevit- 
able. At the same time, guides have some 
advantages in the transfer of power from one 
particular location to another, because free- 
space radio waves always tend to spread out 
Even with the very narrow 


as they advance. 
microwave 


beams used in point-to-point 
radio links it is possible to collect at the 
receiving aerial only a fraction of the power 
transmitted. In effect, the radio link may 
be regarded as a leaky transmission system, 
and, by reciprocity, such a link must be 
subject to interference from external disturb- 
ances The growing congestion of the 
ether emphasises the need to apply, with 
much greater conviction in future, the 
principle that no free-space radiation should 
be permitted if a closed channel can be made 


available as an alternative of equivalent 


merit 
In long-distance waveguide transmission, 


not only is low attenuation a vital factor, 
but equally important is the need to establish 
over a wide band of frequencies conditions 
of operation which are within the acceptable 
limits of signal distortion. Two quite differ- 
ent projects are being actively pursued for 
this purpose. On the one hand, the single- 
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wire transmission line supporting a cylindrical 
surface wave, and usually operated in the 
v.h.f. range (about 200 Mc s), is advocated 
on the grounds that it is capable of providing 
for a bandwidth of about 100 Me s, an 
attenuation normally not exceeding 10 dB 
per mile and greater simplicity of construc- 
tion compared with other systems. On the 
other hand, the hollow tubular metal wave- 
guide supporting inside it the low-loss 
circular Ho, mode at millimetre wavelengths 
is Offered as a completely screened channel 
with even smaller attenuations and_ still 
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Attenuation of H,, mode in cylindrical copper guide 
of I4in inside diameter 


greater bandwidth potentialities. Both 
arrangements have in common the problem 
of negotiating bends and avoiding disturb- 
ances arising from discontinuities in the cross- 
section of the guide. The surface wave tends 
to radiate at any such discontinuities, but it 
has the important advantage that it can exist 
on the guide only as a single mode. The 
circular Hy, wave, enclosed as it is in a 
metal tube, cannot set up radiation, but the 
penalty of disturbances to its progress along 
the guide is conversion to other modes, often 
of a propagating nature. 

An interesting experiment is at present in 
progress to establish the practicability of the 
single-wire transmission line as a television 
link. A copper conductor about 0- Sin in 
diameter and thickly coated with polythene 
is supported at intervals along its length by 
nylon cords attached to cross-arms on 
wooden poles. In this way an unobstructed 


path for the wave, extending to a radius of 


about 4ft from the surface of the conductor, 
is provided, traversing a route about 14 miles 
long from Helena, Montana, over the 
McDonald Pass. The line is operated in the 
range of 150-250 Mc s, and with repeaters at 
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intervals of between | and 24 miles, a very 
satisfactory performance has been claimed 
It must, however, be borne in mind that for 
general application much worse climatic 
conditions, with globules of water, ice and 
snow adhering to the line, would inevitably 
be met, and in built-up areas there is the 
added difficulty of a higher level of electrical 
interference. 

Surface waves on single-wire transmission 
lines are not subject to a frequency cut-off 
Theoretically they can be employed in any 
part of the spectrum, but the spread of the 
field outside the conductor becomes excessive 
below about 30 Mcs and the attenuation 
intolerable above 3 Ges. A compromise is 
therefore generally adopted for long-distance 
transmission by working in the v.h.f. band. 

In 1947 the author drew attention to the 
possibilities of exploiting the so-called low- 
loss tubular waveguide in its application to 
multi-channel trunk communication and 
made some proposals by which this might be 
attempted, using frequency modulation and 
a series Of base-bands associated with 
Separate carrier waves. 

To achieve attenuations not exceeding a 
few decibels per mile it is necessary to use the 
circular Hg, wave mode at a frequency well 
above the cut-off value for the guide, which 
therefore becomes capable of supporting 
many other modes at the same time. Conse- 
quently, a problem of great importance in the 
application of this arrangement to long- 
distance transmission is to avoid the excita- 
tion of unwanted modes which tend to arise 
at imperfections in the guide and at any 
departure from a straight run. 

For communication purposes the tubular 
waveguide is particularly attractive, because 
it not only provides a channel completely 
shielded from outside interference, but it also 
offers the possibility of a very large traftic- 
handling capacity. Base bandwidths up to 
50 Mc's appear to be well within the capa- 
bilities of such a system, and by using a 
whole series of carrier frequencies, the total 
channel capacity of the guide can become 
very considerable. 

In general, the attenuation of any wave 
mode in a tubular waveguide falls as its 
cross-sectional dimensions are increased, but 
the circularly symmetrical Hy, mode (and 
others of higher order in the same family) 
possesses the valuable additional property of 
progressively decreasing attenuation with 
increase of frequency (see diagram). It is 
this particular feature which makes possible 
this form of waveguide transmission over a 
large distance, and in order to take advantage 
of it, a wavelength in the millimetre part of 
the microwave spectrum is necessary. Tubes 
about 2in in diameter operated at wave- 
lengths between 4mm and 8mm seem most 
appropriate to this application. 

For nominally straight runs, solid-drawn 
copper or aluminium tubes (possibly coated 
on the inside with a thin layer of dielectric) 
can be used, while more difficult conditions 
may require guides formed from a closely 
wound helix ofenamelled copper wire. Bellows 
joints are probably necessary atintervals along 
the length, to provide for temperature changes, 
and since there is a water-vapour absorp- 
tion band in the neighbourhood of 22 Ge s 
and an oxygen absorption band at about 
60 Ges it may also be desirable to fill the 
tube with an inert gas instead of air. 

The problem of mode conversion which 
occurs at bends and discontinuities in the 
cross-section of the guide is perhaps the 
most serious which has still to be com- 
pletely overcome, and great efforts are being 
made tothatend. Theall-importantfirst step 
is to avoid generating unwanted modes, and 
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then—in so far as this is unsuccessful—to 
prevent such modes from growing in ampli- 
tude to serious levels of disturbance. Coating 
the inside of the tube with a thin layer ot 
low-loss dielectric has been shown to be 
helpful in this respect and so have various 
forms of corrugated guide. One of these 
which has proved particularly successful is 
a tube formed from a helix of closely wound 
enamelled copper wire (about 36 S.W.G.) 
overlaid first by a carbon-loaded fabric tape 
acting as an absorbing medium and _ then 
protected on the outside by a plastic sheath. 

Encouraging attempts are also being made 
to insert in the guide, at a bend, a dielectric 
whose permitivity is varied over the cross- 
section in such a way as to maintain much 
more closely the required wave mode. All 
these arrangements help to suppress spurious 
modes and some of them also act as a means 
of absorbing unwanted energy. A new 
proposal which has not yet been examined 
fully is to make the required Hp», mode the 
dominant one in the guide by providing 
Suitable anisotropic surface reactance and 
then to suppress the other modes by the 
usual cut-off technique. Another form of 
filter giving rapid attenuation of spurious 
wave modes having radial and longitudinal 
components of electric field consists of a 
number of thin vanes of lossy material 
mounted radially in the guide. A_ high 
degree of circular symmetry is essential if 
this arrangement is to work satisfactorily, 
but even so it adds considerably to the losses 
sustained by the Ho, mode. 


In order to examine the potentialities of 


long-distance communication by waveguide, 
experiments have been carried out with a 


2in diameter tube operated at 50 Ges, 
using pulse-code modulation. The base- 
band used will be about 10 Mes, thus 


catering for some 2000 telephone channels 
and two television links. Anticipating a 
waveguide attenuation of not more than 
3 dB per mile and a transmitter power of 
100 milliwatts, a repeater spacing of about 20 
miles is expected to suffice. At each repeater, 
regeneration of the signal and amplification 
by a travelling-wave tube will take place at 
an intermediate frequency of 11 Ge s. 

The choice of pulse-code modulation for 
the American experiment was made because 
this system lends itself to regeneration of the 
signal and to the avoidance of cumulative 
distortion which might otherwise prove to be 
a difficulty with a long length of guide. In 
England, where the distances involved are 
smaller and translation to base-band fre- 
quencies likely to be required more often, 
some consideration has been given to straight 
frequency modulation and even to single- 
sideband amplitude modulation. Now that 
travelling-wave amplifiers in the millimetre 
waveband have become available, frequency 
conversion at repeaters is no longer an 
essential requirement. 

On the basis of requirements which can at 
present be recognised the main field of appli- 
cation [for tubular waveguides] is likely to be 
on heavily-loaded main trunk routes where 
a requirement for about ten broad-band 
channels may reasonably be anticipated with 
a prospect of further growth later. As sub- 
sidiary applications there are the links 
between telephone switching centres in large 
cities, where considerable capacity is often 
required over relatively shorter distances ; 
there are the special cases of subscribers 
having unusually large bandwidth require- 
ments, such as for a cinema-television net- 


work, and there are the exacting demands of 


connections between a terminal station of a 
radio-relay system on the outskirts of a 
town and the switching centre in the town. 
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Alternative Presentations of Pressure- 
Inferential Metering Formule 


By |. H. 


% No. I 


REDDING, M.Sc., F.Inst.P., A.M.I.Mech.E.* 


(Concluded from page 136, January 23) 


{fier consideration of various non-dimensional formule which can be derived to 
effect the explicit determination of flow rate in terms of pressure drop (and vice 
versa) and the graphical representation and physical significance thereof, attention 
is given to other forms of representation—i.e. those which are more suitable for 
designing experiments on throttling devices, for the direct representation of 
experimental results, and for demonstrating particular characteristics of converg- 


ing flow. 


and nozzles) used for metering purposes. 


Special attention is given to flow through throttling devices (orifices 


In particular ** conventional” flow 


formule (which although of simple algebraic form are explicit in neither the 
flow rate or the pressure drop) are discussed in the light of general non- 
dimensional theory, and methods are evolved for using such formule for com- 
puting flow rate and pressure drop without resort to trial and error (i.e. successive 


approximation) methods of solution. 


COMPUTATIONAL FORMULA 


N contradistinction to equations (2), (3), 

(4) and (5) which express Q explicitly as a 
function of p and p explicitly as a function 
of Q, it is sometimes convenient in practice 
to represent a given flow phenomena—even 
for computational purposes—by an expres- 
sion which is not explicit in either Q or p. 
[his arises since, in some cases, experiment 
shows that one particular form of the general 
dimensionless equation is algebraically very 
simple, even though it is not explicit in one 
(or perhaps both) of the performance 
variables Q and p. 

Of course, methods involving successive 
approximations (with the possible alternative, 
in some cases, of graphical solutions) have 
to be used to effect a solution of such equa- 
tions for Q in terms of p, or p in terms of Q, 
or both; but these techniques are generally 
to be preferred to the direct evaluation of 
the complex algebraic expression that, con- 
ceivably, can always be derived to present Q 
explicitly in terms of p (or vice versa) or to 
methods involving reference to folios of 
curves that permit the direct determination 
of pD* Q* (or of pD® Qn) for all values of 
one of the dimensionless arguments of these 
equations and given selected values of the 
remainder. 

A case in point is flow through sharp-edged 
orifices and parallel throated nozzles used 
for metering purposes under the usual con- 
ditions of operation (previously discussed), 
wherein w, P,., and « are ineffective in 
influencing the pattern of the flow. Although, 
under such circumstances, the simplest 
generalised Q- and p-explicit equations are 
given by (2:3) and (4:3) ante, particular 
interest is attached to the Q-non-explicit 
formula obtained by replacing M in equa- 
tion (4:3) by the product M*x*x pm* E 
and (D'P Q*~) by (DIP Q*y)x? xP pm* to 
give 
y Um, R, 4 4 ~; 4 2 (19) 
The importance of this form of representation 
is that experiment shows that for geometri- 
cally similar metering systems (which implies 
a common value for the area ratio m = /,* D®, 
say), and within given limits of R and p P," 
further simplification is possible if the work- 
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1x Approximately within the ranges 10° R~ 10° and O<p P 


<0°5 





ing fluid is a gas expanding isentropically 
and adiabatically during its passage through 
the throttling device. Thus, since in this 
case E - Px, we can write (19) in the form 


“ AR. F. ae (19.1) 


and observe that if, for incompressible flow 
x $,(R) (20) 
experiment shows that for compressible flow 


tz - byl ry (5 x ) (21) 


with 
CRID=E2. Os ss « G&D 

As compared with equation (19-1), equation 
(21) has the advantage of making possible a 
graphical representation which involves one 
curve, and one set of curves, which between 
them cover a// values of both R and p/P and 
selected values of x ; viz. ¢p(R) versus R (all 
values of) and 6x, p/P) versus p/P (all values 
of) at constant selected values of x, as com- 
pared with a set of curves showing plots of 
z Versus R at (n, say) constant selected values 
of p P and x or equivalent plots thereof (i.e. 
sets of curves showing plots of « versus p/P at 
selected values of R and x or of R versus p/P 
at selected values of « and x). The method 
of reduction of experimental results from 
their initial display (based on graphical dis- 
plays of one or other of equations (16), 
(17) and (18)) to confirm and determine the 
form of equation (21) is by no means 
regularised ; but the author’s preferred 
method of data analysis, based on the 
practice of recording the results of basic 
experiments in terms of the dimensionless 
parameters of equation (16), is given in 
Appendix I. 

As a consequence of relations (20), (21) 
and (22) above, it is apparent that 
Apex) 1 (23) 

(1) For any given value of the Reynolds 
number, 


(ij lr, 


Pp 
tiga (Bx) (24)s 
and 
Lt ip oh 4ans/ Hiquid) es (25) 


x The suffixes  gas’’ and “liquid”’ are used here, and sub- 
sequently, a8 convenient synonyms for compressible and incom- 
pressible flow respectively. 








Fig. 5—LS.O. orifices : 


Particularly, it should be noted that ¢;(R) 
and §(pP, x) are functions which have 
to be determined experimentally, since, 
in general, theoretical premises are not 
sufficiently well-established to permit their 
accurate evaluation from completely rational 
formule. Furthermore, ¢,(R) and ,( p P, x) 
are not, necessarily, simple functions of their 
respective arguments, e.g. in the case of flow 
through parallel throated nozzles, theoretical 
considerations indicate that the form ol 
0(p,P, x) approximates to [x(s* 7-57 ] 
{(1 —m?®s?'z)x —-1)(1-—s)}-! where s=1—p/P. 
Finally, although it is not unreasonable 
to anticipate equation (25) as holding for 
any type of: throttling device, it must be 
emphasised that equations (21) and (22 
represent a characteristic of gas flow through 
particular kinds of constrictions, viz. through 
sharp-edged orifices and parallel throated 
nozzles (as used for metering purposes with 
0-05<m<0°7): it must not be assumed 
that, ipso facto, similar relations are generally 
applicable to all pipe constrictions regardless 
of the geometrical forms involved 

The above equations (19-1) to (25) apply 
to geometrically similar systems, but for an 
infinity of geometrically similar systems 
each of which is characterised by a common 
value of the area reduction ratio (i.e. for 
systems which are geometrically similar. 
except in so far as m=/,?/ D?y constant) equa- 
tions (19-1) to (21) take the forms 


? 


om, RS 


(19.2) 
(20.1) 


x p(n, R)for incompressible flow 


\ 
Xj lor compressible flow 


(21.1) 


p 
bpAm, RYO,{ m, P 


with 
bAm, R=Lt.  , (22.1) 
so that, 


(i) Zt. .o dm, (23.1) 


P 
(ii) for any given value 
number 


(24.1) 


26, m, 4 x) 


Lors ‘Zyigui i 


characteristics 


of the Reynolds 
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drm, R) versus m 


The precise form of ¢p (m, R) and of 
§.(m, p/P, x) varies from one system of meter- 
ing devices to another, but for systems ot 
corner-tapped (metering) orifices and nozzles 
of the 1.8.0. type,*' the functions take the 


form of the curves shown in Figs. 5 to 7-2. 


far a 


xi 1.S.O. Metering Orifices and ozzle Except in 
0-7 for orifices 


m+, but variable over the range m~ 0-OS tom 
and m=0-05 to m=0-6S tor n respectively, these are ge 
metrically similar sharp-edged orific and short radius nozzi 
(in which the radius of curvature of t 
AS possible consistent with contractior re 1oOw in a para 
throat). The precise torms and speci ns of the devices (the 
critical dimensions of which are given insets to Figs 

with calibration ¢ 
compressible flow I} 


of avai 


es as sm 


4 


6) are given in references 6 and 7 
relating to both incompressible anc 
data, although emulating from a correlation stud 
reports of experimental work in this field, are based largely o 
work of R. Witte (see references 9, 10, 11 [N.B 

International Organisation for previous 
known as International Federatio tandardizing 
Associations (1.8.A.)]. 


ig. 6—LS.O. nozzles : 
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Thus Figs. 5 and 6 show values of 
4,(m, R) for all values of m within the range 
m=-0-05 to m=0-7 for orifices and m=0-05 
to m=0-65 for nozzles at selected constant 
values of the Reynolds number R. In this 
representation ¢,, (m, R) is given in the form 


dtm, R) (26) 


KK p% 


where x (itself a function of m) is the limit- 
ing (constant) value assumed by ¢,(m, R) at 
high Reynolds*" numbers in mains of dia- 
meter D>-30cm, Ky, a (specified) function 
of R and m, and K>;*"' a factor which takes 
into account the diameter of the main. 

Figs. 7-1 and 7-2 show values of §,(m, p P,x) 
for I.S.O. orifices and nozzles for two selected 
values of x (viz x=1-31 and 1-40, as are 
appropriate to diatomic and triatomic gases 
respectively) for all values of p/P within the 
range 0-0-5 at selected constant values of 
the area ratio m. In view of the fact that 0 
is markedly more sensitive to changes in 
p P than to changes in m, this method ot 
representation is to be preferred to the 
alternative plot 0, vs m at constant selected 
values of p/P. 

{Figs. 5 to 7-2—-which are reproduced here 
for reference purposes—are either taken 
from or based on data given in the sixth 
(1948) edition of D.I.N. 1952 (Regeln fiir 
die Durchflussmessung mit genormten Disen 
Blenden und Venturidiisen)!® which specifies 
the most acceptable values for the relevant 
flow coefficients, taking into account the 
results of experimental work to date (1948). 
Data given in this publication, particularly 
in so far as flow at lower Reynolds numbers is 
concerned, is more complete and reliable than 
that given in the original (1935-36) LS.A. 
compilation. ] 

Further analysis of Figs. 7-1 and 7-2 
serves to show that information relating to 


s number above which x becomes independen 
Kg 1-—varies somewhat according to the 
form of the throttling device —see Figs. 5 ( 
Ky takes into account the relative roughness 
which, for a so-called ** commercially 
i functor 


xin More precisely 
he pipe a factor 
oot finish of the pipe wall, becomes sensibi 


f the pipe diameter itself 


} p (mR) =Kp Kp @, 


AFTER DIN. 1952 — SEE 


REF. 13) 


characteristics dr2(m, R) versus m 
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Figs. 7-1 (top) and 7:2—L.S.O. orifices and nozzles : 


different values of x can, in fact, be shown 


on one set of curves since. at given values of 


m, plots of 9x, p/P) vs p Px are sensibly 
independent of x (see Fig. 8-1).“"¥ Thus it 
would appear that equation (21-1) can be 
further simplified to read 


x b,Am, Ryb,( m, =) (21.11) 


Furthermore, we can obtain slightly simpli- 
fied forms of the Q and p-explicit equations 
(2:4) and (4:4) by writing (21-11) in the 
form 
p \ 
o 4m, R, Py) 
and then replacing R by the product 


xv Fig. 8.2 similarly relates to the characteristic 0. (m, p Px) 
vs p/Px”’ at selected values of m, but is restricted to the 
pressure ratio range more usually associated with metering 
practice, viz. 0<p/Px 0-1. (N.B.—The ratio p'Px is sometimes 

referred to as the * acoustic 


especially in American literature— 
ratio.’’) 


t ‘ ‘ MN ~ ~ = m7 
$ 5 . ‘Ss a 
POINTS S—S, CORRESPOND TO os 3 
REALIZATION OF SONIC VELOCITY . . S4 { 
IN THROAT OF NOZZL ‘ “Ss | 
ee 7 
03 0-4 0:5 


YZ P 
characteristics (.(m, p P, x) versus p P at constant m 


Rx x(p'ADx).m or p Px by (p/Px)x 
*M m* to give respectively, the Q and 
p-explicit relations 


{ 4 P \ 9¢ 
, t ’ } (Z ) 
x i( vn. ph D Px 
and 
x=—d(m, R, M) (4.5) 
Similarly, we can replace p/Px by 
(p/Px)x?R-*0c(7?/D®Pxy).m-* to give « 


f(m, R, D®Pxy/r?—and note that the sim- 
plification which permits writing equa- 
tion (21-1) in the form of (21-11) also 
implies that results of experiments repre- 
sented according to the edit of the “* obser- 
vational ” formula (16) in its general form 

-i.e. a=dydR, D*Py/7, x, m)—must be 
amenable to being reduced to a form wherein 
the parameters D*Py/7? and x are combined 
in the single term D*Pxy/7?. However, it 1s 
important to realise that these simplifications 
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are the results of experiment*’ and in no way 
depend on dimensional analysis, which only 
serves to establish equation (19-2)—i.e. to 
determine « as being a function of m, R, 
p Pand x, or any variation of this expression 
which replaces any one term by the product 
of this term (or power thereof) and any 
exponential of any one or more of the other 
terms concerned; in so far as dimensional 
analysis is concerned, we cannot go beyond 
establishing « as a function of m, R, pP 
and x, or of m, R, p'Px and x. 

Since equation (21-11) is explicit neither 
in Q or p, it is of interest to examine methods 
whereby, for given values of m, D and P it 
is possible to compute Q in terms of p or 
vice versa. Consideration of this problem 
establishes three methods of approach, as 
follows : 

(1) Method of successive approximation. 

(11) Direct graphical solutions of equations 
(2-5) and (4-5). 

(iii) Graphical 
equation (21-11). 

(1) Method of Successive Approximation. 
To determine Q in terms of p, we first use 
equation (21-11) to calculate an approximate 
value of Q Q', say—on the assumption 
that 9,(m, R)=Ky% (cf. equation (26))—1.e 
that R is large enough to effect Ky=1. 
Subsequently, we once again use (21-11) to 
derive a more nearly accurate value of Q—Q”, 
say—on the assumption that 9,(m, R) 
Kr Kpo (where K,’ is the value of Ky 
appropriate to R=(4 =) Q'y, Dy)) and thence 
continue this computing cycle until suc- 
cessive values of (calculated) Q differ by 
an amount which is less than the probable 
error of the overall experiment which estab- 
lishes « according to the edit of equation 
(21> 33): 

Similarly, to determine p in terms of @Q 
we first use equation (21-11) to calculate an 


methods of solution § of 


approximate value of p--p, say—on the 
assumption that §,(m, p/Px)=1—1.e. that 
p Px--0. Subsequently, we once again use 


equation (21-11) to determine a more nearly 
accurate value of p—p’’, say—this time 
evaluating §(m, p/Px) on the assumption 
that p Px=p'/Px, and thence continue the 
computing cycle until a sufficiently nearly 
stationary value is derived for the pressure 
drop p. 

(11) Direct Graphical  Solution.—Cal- 
culations to determine Q in terms of p, or p 
in terms of Q, can be effected by suitably 
interpolating on systems of curves which 
emulate from graphical representations of 
equations (2-5) and (4-5), viz.: « plotted as a 
function of ~/ptytD for constant selected 
values of p Px and m, or ~ plotted as a func- 
tion of R for constant selected values of 
M and m respectively.**' These curves are 
derived from (2:11) as follows: (a) from 
(21-11) plot « versus R at constant selected 
values of p Px and m, thence « versus (V 2m) 
(x R)=7 pty'D at constant selected values 
of p/Px and m;_ (bh) from (21-11) plot 
x versus p Px at constant selected values of 
R and m, thence « versus (V 2m)2(p/Px)'=M 
at constant selected values of R and m, and 
finally « versus Rat constant values of M and 
m. However, although by no means impractic- 
able, the above methods of computation are 
not in general use owing to the large number 
of curves required for a sufficiently com- 
prehensive representation of the flow 
equations. 


xv It is, however, possible to predict these results by one 
dimensional theoretical treatment of compressible flow based on 
Bernouilli’s (energy transfer) theorem relating to steady flow in a 
closed channel 

xvi Or, alternatively, any equivalent plot in which a pair of 
scales (one continuous, one intermittent) are interchanged : ¢.g 

“as 4 
the plot “ « versus p/Px for constant selected values of 7/p* 7p 
and m."" 
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(iii) Graphical Solutions of Equation (21°11) 

Finally, graphical solutions of equation 
(21-11), to determine Q in terms of p or 
vice versa, are possible if advantage 1s taken 
of the following transformations : 

(a) To determine Qin terms of p. Multiply 
both sides of equation (21-11) by 1. R to 
give 

Am R)0,( m P ) (27) 
bd, R)PIA\M, py 2 

When, noting that 2/R 

(from (6) and (7)) we can write 


4, V 2mp*y'? D 


dyAm, R) t, | 
R V 2mp*- D 


(28) 
/ 

0 ( o. } 
Px/ 

To adapt the above equation for all pipe 
diameters, we write 4,(m, R) in the expanded 
form of equation (26) to give 

R (V2mpiy?D\_ | | 
\ )K 1%, 


/ 


oN Se 
WSs 
: % WRORRAN ~~ ~ *.-- os 


‘ 
‘ 


THE ENGINEER 


R Ky.x" for these devices. 

(b) To determine p in terms of Q. 
ply both sides of equation (21-11) by (p/ Px) 
to give 


P p 
4 A +8] { }.{ 
b,Am, R) mM, py Pr 
when, noting that 


x(p Px) =4Qy*/v 2=mD*P!x' and ¢,(m, R) 


KK nx» (equation (26)), we can write 


80’ 


} 


p ) | 
Px/ 3 . =m? D'Px/ KK 1, 


16m. 
(31) 


Knowing Q, we can compute a value for the 
right-hand side of equation (31) and refer to 
plots of [8.(m, p Px)}* .p Px . xo? vs 9Am, p Px) 
at constant selected values of m to determine 
0(m, p'Px) itself. Knowing §(m, p Px), 
we can compute « (from (21:11)) and 


i EE Eee 
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On the scale of the 


diagr 
x= 1 


Since Ky, is itself a 
function of R and m 
(Figs. 5(b) and 6 (4)), 
we can, knowing p. 
compute a value for 
the right-hand side of 
equation (29)—1.¢. ol 
R/ Kya —and — thence 
determine Kx directly 
by reference to plots 
ol Kr vs R K; ty, al 
selected values of m or 
of K,» vsm at selected 
values of Ri Kr. 
Knowing Ar, we can 
compute ¢,(R, m) as 
KrKpxy (see equation 
(26)), thence « (from 
(21-11)) and thus the 
required unknown Y 
To effect such calcul- 
ations in the case ol 
corner tapped meter- 
ing orifices and nozzles 
of the L.S.O. form, re- 
ference should be made 
to Figs. 9:1 and 9-2, 
which show plots 
“ kK, versus m at con- 
stant selected values of 


Figs. 8-1 (top) and 8-2—I.S.O. orifices and nozzles : 


0:3 0-4 0-5 
P, 
‘Px 


of p'Px are almost indistinguishable from the actual values relating to 
31 and « 


"004 005 0-06 

y% 

Am, p Px) versus 
p Px at constant m 


Multi- 
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m 
Fig. 9- 1—L.S.O. orifice: Ky as 
and R Kix 


a function of m 


06) «07 


Fig. 9-2—LS.O. nozzle: Ky as a function of m 


and R Kprx, 


thus the required unknown p._ To effect 
such calculations in the case of corner 
tapped metering orifices and nozzles of the 
1.S.0. form, reference should be made to 
Figs. 10-1, 10-2 and 11-1, 11-2, drawn 
respectively for large and small ranges of 
[6.(m, p/Px))* . p/ Px . x9. Figs. 11-1 and 
11-2 in particular relate to ranges of 
[0(m, p Px))?.p PX." most commonly 
met with in metering practice, viz. : 

0.-[8.(m, p, Px)? . p Px . x9?<—0-05 for ori- 
tices and 0--[8.(m, p Px)}?. p Px . x)*- 0-09 
for nozzles. 

Two examples will suffice to indicate the 
manner and convenience of this method of 
deriving Q and p. 

Thus, in the first place, consider the prob- 
lem of having to determine Q when p refers 
to a differential pressure of 2-5 cm W.G. 
(2:42 « 10-* atmosphere) set up by virtue 
of hydrogen (at a pressure of | atmosphere 
and temperature of 273 deg. K) flowing 
through a corner-tapped 1.8.0. orifice of 
area ratio m=0-4 installed in a 5 cm dia- 
meter main. In this instance, calculation 
procedure would be as follows: 

(i) Evaluate the density of hydrogen at 
| atmosphere and 273 deg. K as + 8&-98X 

10° gm per cubic centimetre, take the 
viscosity of hydrogen under the same con- 
ditions as 7 -86°7~10°° poise, compute 
p Px (with x— 1-4) as 1-729 « 10-3 and use 
Fig. 8-2 to determine 6(m, p Px) 0-999 : 
also, from Fig. 5(c) determine K;,— 1-012. 


(ii) Evaluate V2.m. p'ytDK,9(m, p Px) + 

R Kx» (equation (29))—15,480 and ' 
Fig. 9-1 to determine K,,— 1-043. 

(iii) From Fig. 5 (a) determine x, 
thence evaluate ¢,(m, R)=Ky.Kyx» (equation 
(26))=0-6966 and x=¢;(m, R)9,(m. p Px) 
(equation (21-11))--0-6960. — Finally. eval- 


uate Q- \V 2=mp'D*x 44 (equation (6)) 
40,370 cubic centimetres per second. 

The advantage of this direct method of 
solution is at once apparent if comparison 
is made with the method of successive 
approximation, which requires three cycles of 
computation to determine a satisfactory value 
for the factor Ky. : 

Again, consider the problem of having to 
determine p when Q refers to a flow rate of 
30,000 cubic centimetres per second of 
hydrogen (at a pressure of 0-5 atmosphere 
and temperature of 273 deg. K) through a 
corner-tapped 1.8.0. orifice of area-ratio 


use 


0-660. 
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Fig. 10° 1—LS.O. orifice : [6 4m, p Px))’.p Px. %° 


constant m 


m -O0-O5 installed in a 5 cm diameter main. 
In this instance calculation procedure would 
be as follows : 

(i) Evaluate the density of hydrogen at 
0-5 atmosphere and 273 deg. K_= as 
v==4-494.10-° gm per cubic centimetre, 
take the viscosity of hydrogen under the 
86-7 x 10-° 


same conditions as 7 poise, 
compute R--4Qy/=Dy, (equation (7))= 3959 
and use Fig. 5 (a) to determine K,,=1-008 ; 
also, from Fig. 5 (c) determine K,-= 1-002. 


(ii) With p=1 atmosphere and x=1-4, 
evaluate 
8O*y =*m? DIPXK 2K" 
[6.(m, p Px)}* . p PX . x6" 


(equation (31)) 0-029 and use Fig. 11-1 to 
determine 4,(, p Px)=0-9633. 

(iu) From Fig. 5 (a) determine «,--0-598, 
thence evaluate 4,(m, R)==K,Kpx» (equation 
(26))=0-6039 and «—¢;(m, R)9, (m, p/PXx) 
(equation (21-11))=0-5817. Finally, evaluate 





ENGINEER 


THE 








+ 


versus 4m, p Px) at 


p-8Q*y/x*m? D's? (equation (6))=61,970 
dynes per square centimetre (63:22 cm W.G.). 

Comparison with the method of successive 
approximation shows that this latter method 
of working involves three cycles of compu- 
tation to determine an acceptable value for 
the factor 9,(m, p/Px). 


Determination of m in Terms of Q and p. 


This problem arises mainly in the design of 


throttling devices which, for a given flow 
rate Q (say) are required to develop a given 
pressure drop p which corresponds to the 
differential-pressure rating of a given design 
of differential-manometer. Or, again, the 
desired value of p may be governed by the 
minimum pressure drop it is possible to 
measure with the apparatus at hand, or by 
the maximum permissible pressure drop 
through the throttling device. (N.B.—The 
ratio of the permanent pressure drop p, 
to the working differential-pressure p varies 
according to the area ratio m, the average 
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Fig. 10-2—LS.O. nozzle : 
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“4 


“08 
8. (m, %, ) 


[0Am, p,Px)]’.p Px. x,’ 
constant m 


versus 04m, p, Px) at 


value of the ratio being 0-62 in the case ot 
corner-tapped 1.8.0. orifices and 0-49 for 
corner-tapped nozzles of the I.S.O. form. 

Again, for m-excepting geometrically 
similar systems, a direct solution for m can 
be effected by suitably interpolating on 
systems of curves which represent, in graph- 
ical form, one or other of the expressions 

f, Pp ) 
pty? D? Px 
¢(m, R, M) 


ma —0 ( m, (32) 


mit (33) 


these being equations which follow directly 
from equations (2:5) or (4:5) by replacing 
x in these latter equations by the product 
mz—=(47V 2) Qyt/p' D*): for given values 
of Q and p, the only unknown quantity in 
either of these expressions is the (required) 
area-ratio m. 

Generally, however, when metering throttles 
are concerned solutions are effected by a 
method of successive approximation based 
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Fig. 11-1—LS.O. orifice : [04m, p'Px)}* . p/Px . % 
(04m, p/Px)f . p/Px . %? 0-05 


constant m. 0 
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Fig. 11:2—L.S.O. nozzle : (64m, p/Px)]’ .p Px. ,? versus 9m, p/Px) 
at constant m. 
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Fig. Al—Sharp-edged orifice (m <0 63): 


on equation (21-11). Thus, writing (21-11) 


in the modified form 


(34) 


P 
Kk 54m, Pr! 


(55) 


we proceed to calculate an approximate value 
(mz,) say—on the assumption that 
nzy—ma—i.e. that Ky-=Ky=-9, (m, p,PXx) 

1. Reference to a plot of mz, versus m (as. 
for example, can be derived from Figs. 5 (a) 
and 6 (a) in so far as corner-tapped 1.8.0. 
orifices and nozzles are concerned) serves to 
determine an approximate value for m—m 
say Subsequently, we once again use 
guation (35) to derive a more nearly 
accurate value tor (Nx) Say—on 
the assumption that the factors Ky, Kx, 9 
(m, p Px) have values appropriate to m-=m : 
reference toa plot of ma, versus m provides a 
revised value for m, and the computing cycle 
is repeated until successive computed values 


lor m2, 


Nite 


of m are sensibly the same 

[he author is much indebted to Mr. J 
Kolanowski. of the British Scientific Instru- 
ment Research Association, for his kindness 
in reading the paper and for checking the 
analytical work 


APPENDIX | 
DATA-REDUCTION — FOR 

INVOLVING COMPRESSIBLI 
FLOW 


METHODS OF 
EXPERIMENTS 


The reduction of experimental data to 
demonstrate the truth of equation (21-1) 
and to establish the form of (mm, p P, x) 
although tedious, presents no fundamental 
difficulty when the original experimental 


results are obtained from simultaneous 


observations of Q and p under conditions of 


constant pressure Py, (say). 

Under these circumstances we have shown 
that, for given values of m and x, appropriate 
and direct non-dimensional representations 
of experimental results are 

(a) plots of « versus R at constant selected 
values of D®Py/y* (equation (16)) 

Or (+) plots of «a versus 
constant selected values of D*P 
17)) 

Or (c) plots of « versus p/P at constant 
selected values of D*Py 7” (equation (18)). 

Thus, starting from (a) we can, in the case 
of gases, anticipate a set of experimental 
curves generally similar to those shown in 
Fig. 4. On this diagram we now select a 
finite number of values for R and note cor- 
for each given 
subsequently. 
and D*Py/7* 


nj prytD at 
7~ (equation 


responding values of 2 
(plotted) value of D*°*P 


these pairs of values of « 


x aS a function of p P and R_ Fig. A2—Metering throttles : 
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taken at selected values of R can be trans- 
formed into corresponding values of x and 
p/P according to the relation 

pi DEP» 

Pp _ R* | mex" : 
Sufficient information ts 
construct the curves 


(Al) 


now available to 
p/P versus « at constant R 


as computed 
are as 


the general form of which 
from the curves illustrated in Fig. 4 
shown in Fig. Al. 
curves are now extrapolated to 
and two observations made, viz : 
x b AR) 


uncom preseible f 


These 


p P Q*' 


(A2) 
(11) x at other values of p P satisfies the 
relation 


x Lf. A 4/b,(R) 80 p/P) (A3) 


where 6({p P) is independent of the Reynolds 


number R (see inset, Fig. Al). Experiments 
on the same lines, made at other values of m 
and x serve to determine « as a function of 
the flow coeflicient appropriate to incom- 
pressible flow—i.e. ¢,(m, R)—and a factor 
i.(m, p P. x) which itself is independent of 
the Reynolds number R. Finally, as men- 
tioned previously, it will be apparent that 
the form of 8%(m, pP, x) is such that 
it may be represented with fair accuracy 
by an expression of the form 4,(m, p Px) 
These observations, it should be noted, are 
entirely the consequences of experiments 
i.e. those series of observations which estab- 
lish the curves of Fig. 4 as being character- 
istic of gas flow through sharp-edged orifices 
and parallel-throated nozzles. 

Again. since R=V2«am (1 p'y:D) and 
R=v 2mx D*Py,77)(p P)’ we can deal with 
cases in which the original data are given 
in the form of (4) and (c) above, by first 
converting experimental results to the form 
(a) and then proceeding exactly as before. 

A rather more complex problem, however. 
occurs when it is required to correlate the 
results of several series of experiments, 
wherein the reported coefficients have been 
measured at various static pressures and 
usually over fairly limited ranges of p P. 

In this case, We cannot construct, directly. 
a long-range plot of « versus p,P at constant 
P, and the data-reduction process has to be 
modified accordingly. Thus we can, for 
example. follow essentially a method due 
to Bean™ and proceed as follows : 

(i) Commencing with data in the form of 

\vit In general, the amount of extrapolation required is quite 


ppreciable providing the lowest Reynolds number concerned 


apr 
extends some one decade within the range of R for which Og(m, R 


becomes R-dependent 


Ol 
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illustrating method of data-reduction in the general case 


a plot of p/P versus « (Fig. A2—curve a) 
with P not necessarily constant (but never- 
theless Known) for each of the observations 
concerned, we first calculate the local value 
of the Reynolds number at which the various 
observations have been made according to 
the relation : 


R=V2.m.2(D*Py/17)(p/P) (A4) 


(11) Assume a formula of the form 


x A R)O(p/P) (AS) 


where, as before, ¢,(R) refers to the value 
of « for incompressible flow (assumed 
known), and use equation (A5) to determine 
04 p/P). 

Formula (A5), with 6(p P) determined 
as above, is strictly speaking only valid for 
those combinations of pP and R used in 
deriving it. That it can be applied generally, 
is apparent if it can be shown that the same 
function 9p P) results from a variety of 
observations of corresponding values of 
x, p P and R which cover the same range ot 
p P as before—as e.g. values of p P and R 
appropriate to curve / of Fig. A2. 
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Wind Tunnel Facilities 


The large transonic tunnel of the Aircraft Research Association, Ltd., has now been 


complemented by a supersonic tunnel 


recording is automatic. 


While it is a continuous tunnel, all data 


The working Mach number is continuously variable while 


the tunnel is running. 


HE Aircraft Research Association was 

formed in January, 1952, by fourteen 
aircraft firms. The original idea had been 
to build a large high subsonic tunnel, but in 
view of developments in the U.S.A. it was 
obvious that it would be possible to build a 
transonic tunnel covering a speed range from 
low subsonic values up to at least M=1°3 ; 
in fact, over M=1-4 has been achieved in 
the tunnel. The design of the tunnel was 
started and the first order for the construction 
of the main shell of the tunnel was placed in 
September, 1952; building work actually 
started on the site in October, 1953. The 
project was described on page 205, February 5, 
1954. 

The plant required for transonic operation 
of the large tunnel included an axial com- 
pressor which could be used independently to 
drive a separate small supersonic tunnel and 
preliminary plans were prepared for this 
addition, and agreement was given for the 
extra expenditure. in the middle of 1954. 
Some model tests were made and the order 
for the working section, which is the main 
part of the supersonic tunnel, was placed at 
the end of 1955; its completion occupied 
some eighteen months more than was antici- 
pated. 

[he transonic tunnel first ran in April, 
1956, and was officially opened in the next 
month by H.R.H. The Duke of Edinburgh, 
as described on page 479, May I1, 1956. 

After a period of calibration, model testing 
for firms in the transonic tunnel started in 
February, 1957. Since that time some thirty- 
five model tests have been completed on 
eighteen different models in about 1300 fan 
hours, but for a period of six months in this 
time the tunnel was virtually shut down due 
to a failure of the blades of the axial com- 
pressor. Of the models which have been 
tested six were concerned with military 
aircraft, two with missiles, seven with civil 
aircraft and research models for civil aircraft, 
and three were general research models. 

Although tunnel running hours are 
restricted by the available electricity supply. 
the tunnel now has capacity to spare, and 
consequently test facilities are now on offer 
to organisations not belonging to_ the 
Association. It is considered that the plant 
now available, stopping as it does short only 
of the hypersonic regime, will be adequate for 
the investigation of any civil projects for the 
foreseeable future, and there are no plans to 
extend it further. 

We were recently present at a demonstra- 
tion of the new 27in by 30in supersonic 
tunnel. In our description of the large 
(8ft by 9ft) transonic tunnel we recorded that 
the auxiliary compressor, used to return the 
air bled from the ventilated working section 
to the main stream when running above 
Mach 1, would be used also to power the 
smaller tunnel, which can operate at the 
same time as the large tunnel is running sub- 
sonically. The new tunnel is a closed circuit 
design of conventional conception, but the 
detailed layout shows unusual features, 
resulting in a particularly economical facility. 


An obvious example of this aim in the 
design is the variable nozzle, which was 
illustrated in our Annual Review Numbers 
(Plate 11, January 9, 1959). It will be recalled 
that the large tunnel had its flexible walls 
variable in steps determined by cams with 
surfaces corresponding to the different Mach 
numbers attainable, the walls being driven to 
the required shape by two electric motors. 
The supersonic tunnel is a logical advance on 
this, in that it has a continuously variable 
profile generated by cams with roller fol- 
lowers: one hydraulic motor drives the 
upper wal] by means of a screw jack and 
another the lower. The contrast with earlier 
continuously-variable nozzles such as that at 





Working section showing schlieren window. In the 
foreground is the housing of the first of the five rams 
on this side of the diffuser 


the neighbouring R.A.E. site, is obvious : 
the 8ft by 8ft tunnel has 60 motors monitored 
by 60 tape readers. To obtain this simplicity 
has, however, demanded that the designer 
commit himself to the finished profile with 
the knowledge that any modification will be 
costly and slow : the profile was determined 
by the Association and has been found to 
give Mach numbers constant to within 0-0] 
along the centre line of the working section. 
On a specimen set of results shown to us the 
relationship between Mach number and 
distance downstream was very close to that 
desired, and the only systematic error was a 
slight over-expansion at the lowest Mach 
number (1-4). The displacement of the 
walls has been controlled within -+0-00Sin, 
and the throat size is within +0-002in of 
the design figure. 

With this method of regulating the Mach 
number it is implicit that the mass flow 
should fall as the Mach number increases, 
since the throat is being made smaller. Asa 


179 


result, the performance of a tunnel with a 
simple compressor will be limited by stall or 
surging of the compressor. To avoid this 
limitation, the A.R.A. tunnel diverts the 
excess air available from the compressor at 
the higher Mach numbers (120 per cent at 
M. 3-5) to an ejector to improve the pressure 
recovery in the diffuser. A small-scale 
investigation on a 4in by 4in tunnel showed 
that M. 3-4 could be achieved with an overall 
pressure ratio of 3-6 with injection, com- 
pared to 5 without. This was the highest 
Mach number attainable on the model, and 
the 27in by 30in nozzle has been designed for 
a maximum of M. 3-5: since the compressor 
has a maximum pressure ratio of 4-2, 
provision has been made for an increase to 
M.4 inthe future. At present, the tunnel has 
not run above M. 3. 

The diffuser is composed of a set of hinged 
side walls, each wall having four sections, 
together with a very short transition piece to 
the wall of the working section. The second 
and third sections are not hinged together, 
but are moved independently to vary the 
gap through which air is injected. There 
being only five jacks each side, the diffuser 
is set manually, the displacement of each 
jack being shown in numerical form on a 
control desk. 

Che model is carried on a large arc in the 
same manner as in the R.A.E. tunnel referred 
to earlier : excessive loads on the model at 
starting are avoided by reducing the density 
before starting, so that the provision for 
model retraction seen on the Avro tunnel 
of the same size (page 64 July 11, 1958) 
are not required. The tunnel can run 
over a range of total pressures from } to 14 
atmospheres. Force and moment measure- 
ments are taken from strain gauges attached 
to filaments machined integral with the model 
support : experience has shown that even 
to make the drag balance and the lift and 
moment balance out of separate pieces of 
metal is unsatisfactory, since the joint will 
not fail to give as the loads vary. Baldwin 
Strain gauges are imported for this applica- 
tion : repeatability within | part in 1000 is 
attained, and the total force on the model is 
obtained within 0-5 per cent. The calibrating 
fixture allows deflection of the model support 
to be cancelled out, and a correction for this 
effect is incorporated in the S.T.C. ** Zebra ” 
data reduction computer. 

Pressure measurements are made either 
by manometers or automatically by electric 
transducers connected to a number of tap- 
pings by a ** Scannivalve.”” Each data point, 
with the required pressure readings, is stored 
on a Hollerith card. 

[he majority of the models used by the 
Association are made in the workshops at 
Bedford, and, in fact, the time taken in 
making models is one of the more important 
limitations on the work done. Models are 
made principally by copying, with 
“ Hydrotel ’’ machines, masters that have 
been made from templates. The forming of 
models directly from numerical information 
by computer-controlled tools has been con- 
sidered, but it is not practised because, we are 
informed, such machines are liable to inter- 
polate straight lines rather than fair curves 
between ordinates, and have not attained 
the very high precision necessary for a small- 
scale model. 

[he working section and flexible nozzle 
of the supersonic tunnel were manufactured 
by Hall Engineering, Ltd., who, as Chatwood 
Milner, Ltd., also made the nozzle of the 
transonic tunnel. The remainder of the 
tunnel proper was the work of G. A. Harvey 
and Co., Ltd. 
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LETTERS AND LITERATURE 


Letters to the Editor 


We do not hold ourselves responsible for the opinions of 


correspondents) 


RESEARCH AND DESIGN 


Sirn,—I read your leading article on the 


subject of the designer and research worke 
in your issue of January 16 with considerable 


interest. No doubt it will take at least twenty 
years to get the balance of our technical 
education corrected, but | have the feeling 
that at least some people of influence are now 
ready to risk unpopularity to this end. It 
would be a pity, however, were the desire to 
improve the situation represented as a hostile 
or belligerent attitude. It is nothing of the 
sort. It merely holds that since creation is 
the primary function of the engineering art, 
it must draw upon analysis and research in 
various degrees in order to succeed. 

This may appear to be self-evident, but 
an examination of our present position will 
reveal that it is riven with weaknesses, about 
which it would be folly to be smug or com- 
placent. It is no part of my purpose here to 
suggest that our academic brothers in the 
universities are a lot of stuffed shirts ; some 
of my best friends are university professors. 
However, I cannot escape the feeling that, to 
a man, they would be prepared to fall on 
their knees and applaud that misquoted, 
but no less false statement of Lord Kelvin’s 
that only when we can express something in 
mathematical terms can it be said that we 
know something about it. And this in the 
belief that it represents a forward-looking 
view. 

This, perhaps, is at the root of the present 
dichotomy between creation on the one hand 
and analysis on the other. What may be 
called the poetry of engineering would seem 
to have been sacrificed to the clumsy and 
limited language of the text-book. If there 
are any who doubt this, let them consider 
(a) the almost complete absence of academic 
recognition of brilliant and creative design 
work in the last fifty years ; (4) the academic 
recognition awarded almost exclusively to 
analysts of existing machines, mechanisms 
and techniques. 

There are undoubtedly difficulties in restor- 
ing the balance, but these should not be used 


as an excuse for allowing the present state of 


Those who 
tolerable or 


affairs to continue indefinitely. 
consider the present situation 
satisfactory cannot even show that it turns 
out particularly good analysts. Speaking as 
one who escaped a formal academic training, 
1 am repeatedly struck by the fragmentary 
and froth-like basic equipment of the present 
day engineering graduate, which begins to 
dissolve with the first cold winds of industry. 
This I hasten to add is no fault of the 
graduate, who in general displays consider- 
able ingenuity in surmounting this difficulty. 
He has merely entered the lists sitting side- 
saddle on a pony, which as we know is a very 
refined posture, but somewhat inadequate to 
the task in hand 

H. MASHEDER, 

Director and Chief Engineer, 
James Gordon Valves, Ltd., 
Stanmore, Middlesex, 
January 18, 1959. 


THE FAIRLIE LOCOMOTIVE 
Sik,—In your issue dated January 16, 1959, 
there are two letters in your correspondence 
columns relating to the “ Fairlie 
live “particular reference being made in 
Mr. H. Wilkinson’s letter to one supplied to 

the New Zealand Railways around 1872. 


| ocomo- 


1 am well-acquainted with these early 
types of locomotives supplied to the New 
Zealand Government Railways and enclose 
three photographs which may be of some 
little interest to your readers. These photo- 
graphs were taken by one of the staff members 


employed in the engineering section of the 
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railway workshops near Wellington. All 
the Fairlie locomotives were manufactured 
to the order of the New Zealand Govern- 
ment Railways by the Avonside Engineering 
Company, Ltd., of Bristol, England, this 
company’s name plate being discernible 
in two of the photographs. 

The photograph reproduced in Fig. | was 
taken about 1890, the name plate bearing the 
date when the locomotive was _ supplied, 
1874. The photograph reproduced in Fig. 2 
was taken about 1900, the name plate being 
dated 1876. Both these locomotives were of 
the twin opposed steam bogie design. The 
photograph reproduced in Fig. 3 shows an 
engine of a later design and was taken about 
1902. This engine was fitted with a single 
steam-powered bogie. I do not know the 
date of manufacture, but should say about 
1885. The Westinghouse brake equipment 
was added about 1902. 

The last two engines were fitted with large 
headlamps and American type of cow 
catchers. Much of the railway track in 
the early days ran through unfenced country 
where livestock in the way of horses and 
cows frequently strayed across the railway 
track, so the reason for this equipment is 
obvious. 

The two locomotives illustrated in Figs. 
2 and 3 were still operating on daily service 
on suburban traffic when I resigned my 
position in the New Zealand Government 
Railway workshops to come to this country 
in 1908. 

Harrogate, 

January 21, 1959 


J. G. HARTE 


Sir.— Mr. Smyth, in your tssue of January 
16, suggests that the difference between a 
Fairlie and a Pechot ts that the latter has a 
single central dome. However, an examina- 
tion of the original article shows that no less 
than four of the Fairlies illustrated possess 
this feature, so we must look for a further 
difference between the two types. 

The incorrect accent in my letter is presum- 
ably a typographical error, as | am aware of 
the proper spelling. Tne term ** Pechot™ in 
place of the full name is often used, just as 
the Beyer-Garratt is more frequently referred 
to as a Garratt. 

Apart from the provision of two power 
bogies. the Bagnall locomotive illustrated has 
little in common with a Fairlie. The origin 
of these Bagnall locomotives would seem to 
be the Meyer, those built for the Saxon State 
Railways in 1892-1921 being similar in many 
ways to Bagnall’s. 

Chiswick, A. EB. 

January 20, 1959. 


DURRANT 


TRAIN RESISTANCE 


Sir.—| have read with interest your article 
in the latest edition of THE ENGINEER 
entitled ‘* Train Resistance.” 1 must, how- 
ever, disagree with the conclusions suggested. 

You state that any reduction in the resist- 
ance of passenger coaches which may have 
taken place during the last few decades is 
quite possibly largely due to an improved 
track with more efficient upkeep than to the 
actual design of rolling stock as normally 
used. With this I must profoundly disagree. 
One accepts the figure of 11-1 1b given by 
Sir W. Stanier in 1936, as typical of the prac- 
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tice of that time. Since then there has been 
great improvement in lubricants and the 
technique of lubrication and also in design 
ot axle boxes and bearings. I suggest that 
these are the major factors leading to 
improved figures for recent tests, carried out 
on the Western Region and which indicate a 
specific resistance of 8-5 Ib. 

Regarding the American figures, given for 
three different tests and quoted as 6-3 Ib, 
7°41b, and 7-9 Ib, I suggest that the lower 
average figure is due in the main to the 
American practice of using roller bearing 
axle boxes as against the British practice of 
bronze _ bearings. I suggest that these 
American figures are an indication of the 
measure of improvement that can be ex- 
pected to accrue in British practice, with the 
general adoption of roller bearing axle boxes 
on fast passenger stock, as proposed in the 
Railways Modernisation Scheme. 

Indeed I feel that when roller bearing 
boxes are in general use on British Railways 
there may well be an improvement over the 
figures as stated for American practice. 

Southampton, T. ALEXANDER 

January 24, 1959. 


MECHANICS OF TRAIN RUNNING 


Sirk,—It is clear from Mr. Durrant’s letter 
on this subject that he has never heard of 
Western Region working timetable exhorta- 
tion to engine drivers to average 67}, 85, 47, 
194 m.p.h. over successive sections of a 
regular journey. Of these sections, the first 
has the most favourable average gradient, 
the second contains the only speed restriction, 
the third is gently downhill, and the fourth is 
over the last 1} miles to a stop. The “ basic 
factors underlying Swindon’s train-timing 
methods” have evidently made a deeper 
impression on Mr. Durrant than on those 
who compiled the working timetable. 

Fortunately, the operating situation is 
saved by the commonsense of the man on the 


job who can produce constant power output 


without special advice, leaving both Swindon 
and Paddington each happy in its own 
printed matter with Mr. Durrant champion- 
ing what the driver does not even see. Mr. 
Durrant is also presumably happy in such 
Statements as * The power of a locomotive 
and resistance of passenger stock is available 
far more accurately than Dr. Tuplin thinks 
even though (or perhaps especially 
because) he does not know either the actual 
order of uncertainty or my estimate of it. 
Sheffield, W. A. TUPLIN 
January 17, 1959. 


UFO. 2 


Sirk,—On glancing at Plate 11] in your 
issue of January 9, | was immediately struck 
by the close resemblance of the model space 
vehicle to descriptions of some of those 
* unidentified flying objects ” of recent years, 
more popularly called ‘flying saucers.” | 
am no more credulous than most sons of 
Martha, but unless Dr. Hilton’s thinking on 
the technique of re-entering the earth’s 
atmosphere was influenced in some way by 
these descriptions, the coincidence seems 
extraordinary. 

Stafford, 

January 20, 1959. 


SELWYN PALMER 
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Book Reviews 


Cast Tools. By Z. EMINGER and V. KOSELEV. 
Constable and Co., Ltd., 10, Orange Street, 
London, W.C.2. Price 20s. 

THERE has been a considerable interest in 
cast high-speed steel toois in recent years and 
this book deals with a production method 
developed by the authors after some two 
years’ experimental work in a laboratory. It 
is stated that the inverted furnace casting 
method was studied in particular and 
elaborated to produce high-speed steel tools 
weighing up to 40 kg. 

The book opens with a general section 
surveying the properties of steel and after 
comparing cast and forged steels deals with 
tool casting. Brief reference is made to con- 
ventional gravity and centrifugal casting 
methods followed by details of the design and 
construction of inverted furnaces. Produc- 
tion methods in tool casting using transient 
and permanent metal patterns are then des- 
cribed in full and many examples of the 
equipment used and tools produced are illus- 
trated. A chapter on the heat treatment, 
machining and results of cast tools in service 
conciudes with some notes on cost finding 
considerations. It is stated that in so far as 
casting methods are concerned the lost wax 
method is the most expensive and the 
inverted furnace process using standard 
moulding sands the cheapest, whilst ceramic 
moulds produce the more precise shapes 
although their production costs are high. 
The book concludes with a section on the 
theoretical analysis of heat treatment and the 
structural analysis of cast tools. 


Automation in Production Engineering. By 
J. A. Oates, A.M.I.P.E. George Newnes, 
Ltd., Tower House. Southampton Street, 
London, W.C.2. Price 45s. 

IN the main this book provides a general 
review of the equipment and methods 
developed over recent years for the automatic 
production of components on individual and 
groups of machines. Its opening chapters 
describe and illustrate various forms of 
modern hydraulic, pneumatic and electrical 
ancillary equipment for automatically con- 
trolling and toading and unloading represen- 
tative types of machines. Automatic gauging 
and sizing equipments, so essential with high 
production rates, are then dealt with. 

Descriptions of a number of different 
makes of unit heads and their applications are 
followed by chapters on typical rotary and 
in-line transfer machines such as are used in 
the works of large motor-car manufacturers. 
Subsequent sections of the book cover 
methods of electronic machine tool contro! : 
automatic co-ordinate setting ; magnetic 
tape. punched card and punched tape con- 
troi; and computer contro! systems for 
machines. 

The book covers a very wide field as will 
be seen from the above outline of its con- 
tents, and provides a useful reference and 
guide for students of production engineering 
and machine tools. 


Books Received 


Ordinary Differential Equations. By W. Kaplan 
Addison-Wesley Publishing Company, Inc., Reading, 
Massachusetts, U.S.A. Price 8.50 dollars. 

The Industrial Efficiency of Rural Labour. By C. D, 
Harbury. University of Wales Press, University 
Registry, Cathays Park, Cardiff. Price 35s. 

The Technical Advertising Agency—-What It l— 
What It Offers. J. Peers and Associates, Ltd., Summit 
House, 1-2, Langham Place, London, W.1. 

Graded Examples in Mathematics for National 
Certificate Students, with Hints and Solutions. Book |, 
Book 2 and Book 3. By E. G. Shalders. Blackie and 
Son, Ltd., 17, Stanhope Street, Glasgow, C.4. Price for 
each book 5s. 
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British Aviation ! 
Developments 





While the fares structure for international com- 
mercial air transport remains undecided, the future 
of the turbo-prop is difficult to predict. A second 
large and economical turbine transport is now flying 
in Great Britain; examples are expected to be 
delivered to British European Airways next year 
Another development peculiar to this country is 
the large hydrogen peroxide rocket engine, and 
some more details are now available of the engine 
used in the ballistic research vehicle fired successfully 


last year 





ABOVE is seen the first of fifteen Bristol ‘* Britannia '’ 253 transport aircraft 
being built for the Royal Air Force by Short Brothers and Harland, Ltd., at Belfast. 
Adaptable to troop transport, freighting or air ambulance work, this variant 
differs from the air liner in having a floor, stressed to carry concentrated loads, 
which is no longer an integral part of the fuselage structure. It corresponds 
to the civil aircraft of the ‘‘ 310°’ series in having the long fuselage, but the 
engines are the more powerful Bristol ‘‘ Proteus ’’ 255 of 4445 e.h.p. at take- 
off to maintain this output in tropical conditions provision is made for water 
injection. It will carry up to 115 soldiers or fifty-three stretcher cases. Five 
more similar aircraft are being built at Bristol 


On the LEFT is illustrated the engine of the Saunders-Roe ‘‘ Black Knight,”’ 
which is virtually built into the airframe: the hydraulic and electric services 
are fitted by the engine manufacturer as the engine is installed. The four-chamber 
**Gamma "’ 201 was developed by Armstrong Siddeley Motors, Ltd., from the 
original R.A.E. pivoted-chamber ‘‘ Gamma,’ and now has nitrogen purging 
like Armstrong Siddeley’s own liquid oxygen engines. Asa result of this origin, 
there are separate turbo-pumps for each chamber : their exhausts can be seen. 
The H.T.P. delivery ducts form a support for the inner trunnions of the regen- 
eratively cooled chambers, and kerosene is passed through the outer pivots. 
The turbine runs ‘“‘cold"’ in decomposed H.T.P., which is supplied, under 
pressure, from outside during starting. Two of the turbo-pumps drive hydraulic 
pumps, by means of kerosene-lubricated gear reduction trains, to provide energy 
for the pivoting motors. The vehicle is roll stabilised (by use of all four chambers) 
so that pitch and yaw corrections are always effected by the same pairs of motors 
The complete propulsion bay weighs about 700 |b, which, it is reported, is less 
than was anticipated during the initial design study. The total thrust is 16,400 Ib 
at sea level, rising to nearly 19,000 Ib out of atmosphere 


Last week there took place the first flight of a Vickers ‘‘ Vanguard '’ (BELOW). 
This is a large and very powerful airliner carrying up to 139 passengers in the 
high-density cabin arrangement : it is powered by four Rolls-Royce ‘‘ Tyne ”’ 
compound turbines driving four large, closely-spaced propellers The 
predicted operating cost data for this machine support the proposition 





- 
that a propeller-driven air- 
craft is significantly less costly Pe 


than a pure jet of roughly the 
same size. The economy of 
the ‘‘ Vanguard ”’ in service is 
expected to be improved by 
the provision of very large 
freight holds below the floor 
of the deep double-bubble 
hull if sufficient mail and 
cargo is offered, a full payload 
can be assembled with a load 
factor of only about 30 percent 
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Engines at the National Boat Show 


I the fifth National Boat Show, held in 
the Empire Hall, Olympia, London, 
from December 31, 1958, to January 10, 
1959, there were exhibits representative of 
the many sizes of boats offered by the boat 
building industry. Many of the craft on 
show were powered by engines of different 
makes and, in addition to those power units 
shown installed, the engine manufacturers 
displayed other sizes of engines suitable for 
powering small craft. 
Besides showing several well proved engines 
F. Perkins, Ltd., of Peterborough, exhibited 


two models of a 1-6-litre marine diesel 
engine, the Four 99(M) which develops 
33 b.h.p. at 3000 r.p.m., the maximum 


continuous rating. The engine, seen in our 
illustration, is available 

either as a_ direct 

drive version or with 

a2to 1 Parsons **D” «< 
reduction gearbox, and 
is a four-cylinder in- 
line four-stroke unit 
having a bore of 3in by 
3°Sin stroke and a com- 
pression ratio of 20 to 


A high-duty alloy 
iron casting forms the 
cylinder block and 


crankcase which ts fit- 
ted with centrifugally 
cast iron Wet liners 
while the pistons are of 
a high silicon alumin- 


ium alloy and fitted 
with three compression 
and two oil control 


rings, the top compres- 
sion ring being chrom- 
ium plated. The “H™ 
section connecting- 
rods of high tensile steel 
have lead-bronze lined 
small end bushes and 
thin wall lead-bronze lined big end bearings 
while the forged chrome molybdenum steel 
crankshaft, with integral balance weight, has 
induction hardened main end journals, the 
main bearings being of thin wall lead-bronze 
lined pattern. A high-duty cast iron cam- 
shaft operates overhead valves through push 
rods ; the cylinder head casting is of high- 
duty alloy iron. 

[here is a fuel lift pump and a flange 
mounted fuel pump and the fuel ts injected 
into the combustion chamber via a pintle 
pattern nozzle. A gear-driven pump sup- 
plies lubricating oil to all bearings and cool- 
ing is either directly by a positively driven 
self-priming pump, or by keel pipe cooling 
and a centrifugal pump. The maximum 
installation angle is 17 deg. which allows for 
a further 3 deg. of trim when the boat ts 
under way. 

Also displayed was a new range of petrol 
outboard motors which have two-cylinder, 
two-stroke power heads and develop 6 h.p., 
16 h.p. and 35 h.p. at 4560 r.p.m. They are 
water cooled, have forward, neutral and 
reverse gears, and have built-in recoil hand 
starters. The 6h.p. engine has a 2in bore by 
l4in stroke and drives an 8in by 6}in two- 
biaded propeller, while the 16 h.p. unit has a 
bore and stroke of 24in by 2!/,,in and a 9in 
by 104in two-bladed propeller, and the 35 h.p. 
engine, which we illustrate, has a 3y4in_ bore 
by 2Zin stroke and a 10in by 13in three-bladed 
propeller. All engines have remote fuel 





tanks and weigh SOlb, 75lb and 127 |b 
respectively. 

Ailsa Craig, Ltd., Ashford, Kent, showed 
examples of its Mark R.F., R.K. and R.A. 
engines, which cover a power range of from 
10 to 60 b.h.p.; all are of vertical four-stroke 
design, normally aspirated and have a stroke 
of S54in. The R.K. engines have the same 
bore, 44in, as the older R.F. series and the 
brake mean effective pressure at 1200 r.p.m. 
is 89-5lb per square inch and 84lb per 
square inch at 1500 r.p.m. Ricardo whirl- 
pool combustion chambers of stainless steel 
are used and the compression ratio is 18:5 
to 1, and the fuel consumption 0-435 |b per 
brake horsepower-hour The crankcase is a 
monobloc iron casting and the camshaft 1s 


ae ¢ 


Perkins Four 99(M) diesel engine of 33 b.h.p. at 3000 r.p.m. 


sited at a high level to allow the use of short 
push rods to the valves, of which there are 
two per cylinder. Light alloy pistons have 
three compression rings, the top one being a 
full face chrome ring, and one oil scraper 
ring; the crankshaft is a high tensile steel 
forging. Fuel injection is by C.A.V. pumps 
and provision is made for the engines to be 
either sea water or fresh water cooled. At 
1200 r.p.m. the three-, four-, and six-cylinder 
engines develop 30, 40 and 60 b.h.p. respec- 
tively, the corresponding powers at 1500 
r.p.m. being 35, 46 and 72 b.h.p. 

Some time ago the Bergius Company, 
Lid., 254, Dobbies Loan, Glasgow, C.4, 
decided to develop a more powerful engine 
having overall dimensions such that no 
increase in engine-room space would be 
required. From a design study two new 
model ““T”’ engines have been evolved which 
have completed successful sea trials, the 
six-cylinder ““T6” of 180 h.p. and the 
eight-cylinder “TS” of 240 h.p. of which 
the latter was exhibited by the company and 
is illustrated on page 184. The four-stroke 
engine has a bore of 6}in by 7jin stroke, a 
brake mean effective pressure of 99 Ib per 
square inch, a compression ratio of 14 to |, 
and a fuel consumption of 0-37 Ib per brake 
horsepower-hour. Rigidity is ensured by 
the design of the various castings forming the 
main parts of the engine. 
high quality cast iron, is heavily ribbed and 
the sump is internally webbed. while the alloy 


The crankcase, of 
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steel underslung crankshaft has nine thin- 
walled copper lead main bearings, the caps of 
which are fixed by high tensile steel boits ex- 
tending to the cylinder heads. Single cylinder 
heads are used with cylinders cast in blocks 
of two, and the aluminium alloy pistons, which 
have three compression and two scraper rings, 
are fitted with forged steel connecting-rods 
[he case-hardened steel camshaft is buiit up in 
sections and operates overhead valves, two 
per cylinder. 

The hydraulically-operated reverse reduc- 
tion gear has a separate lubrication system 
and twin hydraulic clutches, operating at 
50 lb per square inch, provide ahead and 
astern drives. A block pattern fuel pump 
has a feed pump incorporated and fuel ts 
injected directly through four-hole nozzles 
into the combustion chamber, formed by a 
toroidal-shaped bowl in the piston crown 
Control is through a hydraulic governor 
mounted on the fuel pump stool. ubricat- 
ing oil is circulated at a pressure of 50 Ib per 
square inch and a hand pump pressurises the 
system and that ail bearings are 
charged before starting. The oil is cooled in 
a cooler incorporated in the combined heat 
exchanger for cooling both lubricating oil 
and the fresh water circuit 
cooling circuit. A centrifugal pump circulates 
the fresh water and a plunger pump circulates 
the sea water, and there is an identical pump 
with clutch operation for bilge and wash 
down purposes. A 24V electric starting 
system is provided with a 6in starter, and the 
standard engine includes one 8in dynamo. 

On the stand of Coventry Ciimax Engines, 
Ltd., Coventry, was a Mark K.F.4 four- 
cylinder two-stroke — water-cooled 
engine, a C.D.4 diescl engine developing 
30 b.h.p. at 2000 r.p.m. and a Godiva 40 
outboard motor which ts a lightweight over- 


vv 
o 
ensures 


closed engine 


diesel 


head camshaft, four-cylinder, four-stroke 
water-cooled petrol engine of 742. c.c. 
developing 40 b.h.p. Also on view was a 


F.W.E. engine, an example of which as a 
marine unit was installed in an Albatross 
* Continental ” four-seater runabout on the 
stand of Albatross Marine, Ltd. This four- 
cylinder overhead camshaft engine has a 
bore and stroke of 3in by 2°625in and a 
capacity of 1220 c.c., the maximum brake 





Perkins ** 35°’ petrol outboard motor 





Ajax 


} Water cooling 


** Aries *’ diesel engine rated at 54 


FRE ENGINE 


** 18"? Kelvin-Diesel engine developing 240 h.p. at 1000 r.p.m. 


70 at $500 r.p.m. and the 
Sib per foot at 4800 
S.U. carburettor and 
modified to suit the 


nd Marine Engines, Ltd., 
London, S.W.1. exhib- 


ion units including two 


Detroit diesel engines and 


ngines, one ol which was 
al, four-stroke, 

erhead valves 
bore and stroke 

the compression 
continuous Output Is 
r.p.m. and the engine has 
Siip fit dry 


{ the crankcase and cylin- 


ioDioe WON Casting, while 
4 Chromidium cast iron 
itic steel. There are 
connecting-rods of 
| and a high tensile 
‘n Dearings ol 
pressure 1S 

e 1s a large 


signed for an 


Ltd., Stoc Kport, 


ies from the Leyland 


ipercharged version 


incorporates 


Sele. 
Ge 
72 eee 
eee: 
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b.h.p. at 3000 r.p.m. 


the Leyland Albion E.N.900 power unit and 
is a six-cylinder, direct injection, four-stroke 
overhead valve water-cooled unit having a 
bore and stroke of Ssin by 64in and a 
15-1 to | compression ratio. The maximum 
one hour rating is 275 b.h.p. at 1800 r.p.m. 

The crankcase 1s of cast iron and integral 
with the cylinder block, which is fitted with 
wet liners, and the cylinder heads, each 
covering three bores, are of the same 
material. Three compression rings, the top 
one being chromium plated, and two scraper 
rings are fitted to the light alloy pistons and 
the connecting-rods are polished alloy steel 
stampings while the crankshaft is a nitrided 
alloy steel forging. There are seven steel 
shell, copper lead indium coated main 
bearings and similar crankpin bearings. The 
sump is suitable for installation at a rake 
up to | in Fuel is delivered by a dia- 
phragm lift pump and a C.A.V. camshaft 
positive drive injection pump and lubricating 
oil circulated under pressure by a gear pattern 
pump while a gear-driven centrifugal pump 
with self adjusting carbon gland handles the 
fresh water. The engine was shown with an 
Ajax reverse reduction gearbox 

‘A smaller unit was the ** Aries,” illustrated 
herewith, which has a one hour maximum 
rating of 54 b.h.p. at 3000 r.p.m. and is the 
marine version of the Standard 23 C.V. unit 
This is a direct-injection, four-stroke, over- 
head valve, water-cooled engine having four 


oe 
oot, 
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cylinders of 4in bore by 3 yin stroke and a 
20 to | compression ratio. The cylinder 
block and crankcase is a monobloc casting of 
high-duly chrome iron alloy and detachable 
cylinder heads are of cast iron while the 
liners are ol phosphorus chromium cast 
iron. The aluminium alloy pistons are flat- 
topped with a swirl chamber and have one 
scraper and three compression rings. Molyb- 
denum steel connecting-rods are fitted and 
also a heat treated nickel chrome molyb- 
denum crankshatt carried in steel backed 
lead indium bearings. C.A.V. fuel injection 
equipment is provided and lubricating oil is 
circulated at S50lb per square inch by a 
Hobourn-Eaton gear driven pump. 

On the stand of Parsons Engineering 
Company. Ltd., Town Quay Works, South- 
ampton, were displayed cxamples of engines 
and gearboxes produced by the company, 
including the “Sea Zephyr” and “Sea 
Consul” petro! engines, and an H.G.4 
hydraulic reverse gear. The ** Sea Zephyr ”’ 
is a six-cylinder, four-stroke, overhead valve 
Ford petrol engine having an 82-55mm bore 
by 79-5mm stroke, and a compression ratio 
of 7-8 to | and developing &4 b.h.p. at 4000 
r.p.m. Engine lubrication is by a pressure 
feed system operated by a submerged gear 
pump, while the engine is cooled directly by 
sea water, the raw water pump being of rotary 
pattern with synthetic rubber impeller. The 
maximum installation 
Particulars of the * Sea Consul “ are similar, 
except that the engine has four cyiinders and 
develops 57:5 b.h.p. at 4000 r.p.m. The 
H.G.4 hydraulic reverse gear ts similar to 
existing mechanicaliy operated units in that 
a multi-plate clutch provides the ahead drive 
and a brake band and gears the astern move- 
ment A Hobourn-Eaton pump _ located 
internally and geared to the input shaft draws 
oi from the gearbox sump and supplies it 
at pressure to the selector valve oil chamber, 
from which o1] at 1201b per square inch 
is directed to one of two servo cylinders. 
One of these houses the piston which engages 
the clutch for ahead drive, while the other 
applies the brake for reverse engagement. 

One of the diesel engines on the stand was 
equipped with a Simms Inertia starter, which 
enables diese! engines to ve started by hand, 
the time taken to crank up the starter to the 
speed required being about ten seconds 
The unit is suitable for engines of up to six 
cylinders of | litre per cylinder capacity. 
When the cranking handle is turned the 
energy is transmitted through speed increas- 
ing gears to a flywheel, the gear ratio being 


angle is 12 deg. 


Foden FD.6 diesel engine, 115 s.h.p. continuous rating 
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about 1l6to |. At the same time, an auxiliary 
train of gears rotate a worm shaft on which 
the main starter pinion is mounted, and 1s 
prevented from rotating by a ratchet disc 
held by pressure of a spring. The pinion 
is moved axially along the shaft to mesh with 
the engine gear ring and then it rotates with 
its shaft, slowly rotating the engine flywheel 
to free the engine and prime the injection 
system. At a predetermined starter flywheel 
speed a buzzing noise is sct up which warns 
the operator to stop cranking and to raise 
the spring-loaded clutch lever. This engages 
the main gear train with transmission cranks 
connected to the pinion shaft through an 
epicyclic gear and the starter pinion 1s 
accelerated from rest. 

A complete range of Bolinder and Penta 
marine diesel and petrol engines, covering a 
power range from 5 to 200 b.h.p., were 
shown by Bolinders Company, Ltd., 4, 
loyd’s Avenue, London, E.C.3. Among 
these engines was the new Mark MD.1 
Penta unit, which is a single-cylinder, four- 
stroke, cold-starting, direct-injection, water- 
cooled engine with an output of 5 b.h.p. at 
2000 r.p.m., and fitted with a reverse reduc- 
tion gear of new design. The compression 
ratio is 18 to I, the bore 79-37mm by 90mm 
stroke, and the propeller ahead revolutions 
per minute 1070. The crankcase and sump 


are cast as one unit, the cylinder block is of 





Victor A.D.3 air-cooled diesel engine of 
7 b.h.p. 


Coventry 


special cast iron and in the special alloy cast 
iron cylinder head the copper sleeve for the 
injector is directly water cooled. Both the 
connecting-rod and the camshaft are drop 
forged and case hardened, and the crankshaft 
is a chrome-manganese steel drop forging. 
The big-end bearings are lead-bronze lined, 
steel backed, and the light alloy piston has 
three compression and two oil control rings. 
There is a Bosch fuel injection pump and a 
three-hole injector, and the engine Is pressure 
lubricated, while cooling water is circulated 
by a direct-drive, self-priming pump, with 
a neoprene rubber impeller. When the gear- 
box control is put into the position for ahead 
running, the bearing sleeve and output shaft 
are moved forward so that the friction cone 
is pressed into contact with the cone bore of 
the ahead clutch, which is driven at reduced 
speed, in the same direction as the engine, by 
the primary wheel. The friction cones are 
pressed together automatically by the pro- 
peller thrust. For astern working the bearing 
sleeve and output shaft are moved aft and 
the friction cone contacts the coned astern 
clutch, which is driven by the primary wheel 
via an idler wheel at reduced speed and direc- 
tionally opposite to the engine. Again pro- 
peller thrust forces the friction cones together. 

Both air-cooled and water-cooled ** Victor 
Vixen” horizontally opposed twin-cylinder 
diesel engines were among the several power 
units displayed by the Coventry Victor 
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Motor Company, Ltd., as well as examples 
of the horizontaliy opposed twin- and four- 
cylinder “* Neptune” petrol engines. Also 
shown were air-cooled and water-cooled 
single-cylinder vertical units, including the 
A.D.3, illustrated herewith, which is a four- 
cycle, cold-starting, air-cooled engine, having 
a 90mm bore by 100mm stroke and develop- 
ing 7 b.h.p. at 1500 r.p.m. The engine, which 
is suitable for class ** B ”’ lifeboats, is pressure 
lubricated, has a high tensile forged steel 
crankshalft and an aluminium alloy crankcase 

A sectioned model of the FD.6 Mark III 
demonstrated the operational principles of the 
marine engines built by Fodens, Ltd., 
Elworth Works, Sandbach, Cheshire, and 
the complete engines on view were Marks 
FD.4, FD.6 (illustrated on page 184), and 
FD.12. All operate on the unitlow scavenged, 
two-stroke cycle, using the Kadenacy prin- 
ciple, and a low-pressure Roots biower sup- 
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plies air. The bore and stroke are 85mm by 
120mm, the compression ratio 14-4 to I, and 
the brake mean effective pressure at 2400 
r.p.m. is 100 Ib per square inch. Tae 
crankcase is cast in aluminium alloy and the 
cylinder head in S.G. iron and long cast iron 
pistons are fitted. Connecting-rods are of 
high tensile forged steel and the nickel steel 
forged crankshaft has lead indium flashed 
copper lead thin shell bearings. There ts a 
unit fuel pump with hydraulic governor and 
diaphragm fuel lift pump, and injectors 
having iarge single-hole nozzles. Lubrication 
is effected by a gear pump and cooiing ts by 
heat exchanger. Engine cooling is by a 
closed fresh water system, the water being 
circulated by a centrifugal pump, either by 
keel coo.ing or a sea water circulated heat 
exchanger. The continuous rating of the 
engines is : FD.4, 76s.h.p.; FD.6, 115 s.h.p.; 
and FD.12, 230 s.h.p 


Subscriber Trunk Dialling 


The first telephone service in Great Britain enabling subscribers to dial their own 


trunk calls was inaugurated at Bristol on December 5, 1958 (see “* The Engineer” 


of December 12, 1958) 


scriber trunk dialling ~ (s.t.d.), are expected to be available in 


The development and principles of the scheme adopted for providing this 


By the end of 1961 similar Jac ilities, known as “* sub 


' 


over 100 ~¢ 


CHITES 


SCT VIE 


in the United Kingdom were described in a paper read to the Radio and Tel 


communication Section of the Institution of Electrical Engineers in London on 


January 22 by Mr. D. A. Barron, M.S¢ 


UBSCRIBER trunk dialling schemes vary 

considerably in different countries accord- 
ing to the size of the territory, the nature and 
layout of switching and line plant, and the 
numbering, routing and tariff backgrounds. 

The essential requirement, in each country, 
is to provide each subscriber with a unique 
national number. When mechanisation is 
complete, long-distance calls from any part 
of a country to any particular subscriber in 
that country can be obtained by dialling his 
national number. The national number, 
preceded by some digits to indicate the 
required Objective country, can also be used 
for fully automatic international calls. 

Each subscriber already has a local tele- 
phone number identifying his line, or group 
of lines, in the local exchange system. A 
national number can therefore be built up 
by using additional digits, preceding the 
local numbers, to identify the individual 
exchange systems. 

The jocal number may be in (a) a local 
system in which a number of exchanges are 
linked together in one common numbering 
scheme, or (5) a separate exchange with inde- 
pendent numbering. In the United Kingdom, 
local linked numbering schemes are used 
only in compact multi-exchange areas where 
there is a large volume of inter-exchange 


traffic. Examples are the director systems in 
the largest cities (London, Birmingham, 


Edinburgh, Glasgow, Liverpool and Man- 
chester), and the non-director systems in 
other large provincial cities (e.g. Bristol, 
Leeds). 

It would have veen undesirable and costly 
to attempt to rearrange the United Kingdom 
network so that the whole country was 
covered by linked numbering plan areas as a 
prerequisite to national subscriber dialling. 
The United Kingdom scheme has therefore 
been designed so that, for routing purposes, 
the exchanges are arranged in groups. Each 


* Post Office Engineering Department 


abstracts from which are given below 


group has its own group code, which, in mos 
cases, 1s composed of a prefix digit (which 
the subscriber must dial to get access to the 


s.d. equipment) and three other digits 
National numbers will have eight, nine ot 
ten digits including the prefix. The only 


suitable single-figure code which cou!d be 
made available for use as a prefix digit at ail 
exchanges was the digit 0.” The code has 
traditionally been used for calls to the 
operator, and it is appropriate that it should 
be used in the new plan to obtain access to 
the equipment which has been designed to 
replace the operators’ functions. With 
increasing mechanisation, the number of 
calls to operators will decrease, and the new 
code for this purpose will be ** 100.” 

Letters are aiready used in the local 
numbers of the director areas London, 
Birmingham, Edinburgh, Glasgow, Liverpool 
and Manchester, and these areas inc:ude 
more than one-third of all the telephones in 
the United Kingdom. For this reason, 
United Kingdom subscribers given  s.t.d 
facilities in Other areas must be supplied with 
dials having letters. Tests have shown that 
there is little to choose between random 
letters and figures in dialling time or accuracy, 
but experience has amply demonstrated the 
value of significant letters—the first three o 
the exchange name in London, &c.—in help- 
ing subscribers to dial correctly, to avoid 
transposition of digits, and to remember 
numbers. It has therefore been decided to 


use letters generally in British national 
numbers. In the group codes for the non- 
director areas two of the figures will be 


replaced by letters, so chosen that they are 
usually the first two letters of the name of 
the major town, or, where this is not possible, 
of some suitable district name. 


ROUTING THE CALL 


_In order (a) to be able to obtain access to a 
distant subscriber by dialling always the 





his unique national numbe1 

rré of the point of origin of the 
call, and ()) to obtain routing flexibility, it is 
umbering from routing, 
device which translates 
> most suitable form 
Such devices are well 


ed register-translators. 
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routing information by translating 
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te destination into routing information. 
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the method of routing control. 
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the o.e.0. method of routing which has 
influenced its selection is the ease with which 
localised routing changes can be made with- 
out repercussions throughout the system 
In practice, the 0.e.0. principle need not be 
applied too rigidly where local circumstances 
permit economic variations. For example, a 
register-translator can readily be designed to 
complete a limited number of “ right- 
through ” routings to terminal exchanges via 
conveniently placed intermediate exchanges 
without requiring much additional equipment 
in the translator. 

The early s.t.d. installations will use only 
controlling register-translators, which will 
give subscriber-dialling facilities over all the 
direct routes and some indirect routings. 
Later, subscriber dialling over indirect rout- 
ings will be extended by providing, at suitable 
switching points, 0.e¢.0.-type transit and 
terminal registers. Typically, the functions 
of a controlling register-translator are : 

(a) To determine the route and charge for 
any call. 

(b) To use the routing information, to- 
gether with such digits of the national 
number as are necessary, to operate switches 
in the originating and distant exchanges in 
order to set up connection either to the 
required subscriber or to a transit or terminal 
register as necessary. 

(c) To transfer the charging information 
to a metering-control relay set associated for 
the duration of the call with the calling line 

The equipment is known as “ Grace ~ 
(group routing and charging equipment). 
Advantage has been taken in the design of 
the controlling register-translator to use 
electronic switching techniques for some of 
the larger installations. Comparative evalua- 
tion of these techniques on the basis of cost 
and reliability will be obtained, because 
electro-mechanical register-translators giving 
the same facilities have also been developed 
and will be used in appropriate cases. The 
electronic type of equipment developed for 
use in non-director exchanges uses cold- 
cathode tubes interconnected by selenium- 
rectifier gates for storage. counting and code 
identification. 


MAGNETIC DRUM STORAGI 


Ihe main register-translator functions are 
the same for director as for non-director 
areas, but detailed requirements differ. In 
the register-translator designed for the 


director application, use has been made of 


the magnetic drum technique. A 9in nickel- 
coated aluminium drum forms the system 
memory, and individual registers are allotted 
sections of track on its surface as digit stores 
Translator information is provided on other 
tracks on the same drum. Dhialled pulses 
are stored in binary code in their appropriate 
positions as small areas of magnetisation on 
the drum surface Common electronic 
circuits working on a time-division system 
synchronised with the drum are used to 
‘write in” digits, refer these digits to the 
translation “library,” transfer the transla- 
tion to its appropriate register track section 
and transmit this information as Strowger 
pulses. The drum, together with its common 
control circuits, provides forty-eight registers 
complete with translation facilities. A par- 
ticular advantage of this technique lies in the 
absence of a conventional translation field 
[ranslations can be set up or changed py a 
simple keying procedure. 

The equivalent electro-mechanical register- 
translator for director areas employs binary 
digital storage on relays and relay counting 
circuits, whilst its non-director counterpart 
provides a further comparison in techniques 
by using uniselector storage and counting. 
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Both equipments use relay translators 
common to fifteen registers. Registers 
requiring translations apply to the translator 
and are connccted in turn by relay switching 
under control of a uniselector. Translation 
digits are returned to the register one at a 
time as required, the translation time being 
about 150 milliseconds per digit. 

[he general picture, therefore, is of a 
group of exchanges working to controlling 
registers at a Suitable switching centre, usually 
the principal exchange in the charging group. 
Certain small groups will, however, have 
their calls switched at the centre of an 
adjacent group, at which the register equip- 
ment for such small dependent groups will 
be located. The register-translators control 
the setting-up of the call and determine the 
charge rate, while other associated equip- 
ment enables meter pulses to be passed back 
over the junction to the originating exchange 
as the call proceeds. 


TRUNKING ARRANGEMENTS 


The trunking arrangements for the s.t.d. 
equipment vary somewhat with the type of 
exchange, and three typical arrangements for 
giving access to the register-translators are 
shown in the diagram. 

At (a) is shown a non-director main 
exchange with the “0” level trunked direct 
to register-access relay sets which are included 
in the speech path and make connection with 
the register-translator while the call is being 
set up. After transmission of the subscriber's 
number, the register-translator is released but 
the access relay set remains in circuit. It is 
from this relay set that periodic pulse meter- 
ing is controlled. 

(b) shows a non-director or satellite 
exchange with the 0” Jevel trunked over 
special junctions to register-access relay sets 
at the main exchange. This arrangement 
is somewhat similar to that of (a), but it 
differs in that connection over a junction is 
involved. To allow the register-access relay 
set to control metering at the originating 
exchange, it is arranged to send meter pulses 
back over the junction during conversation. 
These pulses are detected by the outgoing 
relay set and are converted into a form 
suitable for operating subscribers’ meters at 
the exchange concerned. 

(c) shows a director exchange with level 
*0O” of the A digit selectors trunked to a 
local register, and it also illustrates the 
access provided via junctions to the register- 
translator equipment at a trunk switching 
[his arrangement employs 
metering Over the junction circuits. The 
local provided at each director 
exchange are designed to transmit a pre- 
determined digit which positions the first code 
selector on the corresponding level. This 
level access to the junctions to the 
centralised —register-translator equipment. 
Following the transmission of this single 
digit, the local register is merely required to 
accept the digits which the subscriber dials 
and repeat them forward to the register- 
translator at the central point. 


centre. also 


registers 


21IVes 


INTERNATIONAL TRUNK DIALLING 


[he position reached in the mechanisation 
of the international telephone service is that 
signalling and switching specifications have 
been established through the C.C.LT.T. 
with a view to enabling an operator in the 
outgoing country to establish a call auto- 
matically without the assistance of an 
operator in the incoming country. Equip- 
ment conforming to these specifications is 
being installed in a number of international 
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centres throughout Europe, _ including 
London. 

In the United Kingdom, international 


subscriber-dialled calls will be handled by 
register-translators situated at group switch- 
ing centres, and a 3-digit access code has 
been allocated for this purpose. Although 
it is the intention to route all international 
calls via the London Continental automatic 
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exchange, these register-translators will be 
required to determine, from the number 
dialled, the charge rate to be applied to the 
subscriber's meter. This will involve an 
examination of the country code (two digits), 
and also, where there is more than one 
charge zone in the incoming country, one or 
two digits of the national number of the 
called subscriber. 


Self-Regulating Alternator 


4 static system designed to provide self-excitation and self-regulating characteris- 


tics for marine alternators up to 1500k W has been developed by W. H. Allen, Sons 


and Coa., Ltd., Bedford 


Excitation is derived from the alternator terminals, 


through shunt and series transformers (giving phase-compensated line-current 


compounding) with a three-phase full-wave selenium rectifier. Automatic trimming 


control is provided. 


For parallel running a conventional ** quadrature droop ~ 


compensation signal from a_current-transformer-fed resistor is injected into 


the voltage detector circuit of the automatic trimming control. 


Initial excitation 


is provided by a small permanent magnet exciter and a rectifier. 


SELF-REGULATING alternator with 
A. static excitation system has been 
developed by W.H. Allen, Sons and Co., Ltd., 
Bedford, to meet the demand from marine 
users for an alternator with superior tran- 
sient voltage response to the direct starting 
of relatively large squirrel-cage induction 
motors. Examples include the large winch 
loads imposed during cargo handling, and 
motors which must be started from a rela- 
tively small stand-by generator, for steam 
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Fig. 1—Complete excitation and control schematic 
of Allen self-regulated alternator 


raising. Generally speaking, it is not prac- 
ticable to reduce the starting current of most 
motors to much less than four times full-load 
current. 

The ability of a conventional alternator to 
accept relatively large transient loads is 
limited both by the magnitude of the resultant 
voltage dip and by the time taken for voltage 
Typical results on a high-speed 


recovery. 


turbo-alternator of about 400kW controlled 
by a conventional electro-mechanical a.v.r. 
(automatic voltage regulator) might show a 
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Fig. 2—Typical load excitation characteristics of 
self-regulated alternator 


momentary voltage dip of perhaps I5 per 
cent on the sudden application of a load of 
250kVA at a low power factor, with a time 
delay of perhaps a second before the voltage 
is restored to within | or 2 per cent of normal. 
Some improvement in response time is 
possible if oversize exciters and special 
a.v.r. are used but there is little significant 
reduction in the magnitude of the initial 
voltage dip. 

The Allen © self-regulating alternator. 
designed for this kind of duty, is a combina- 
tion of a static exciting and regulating system 
to the Allen marine alternator ; this com- 
bination has a transient voltage response 
much better than that of a conventional 
alternator and a.v.r. ; it requires less main- 
tenance and confers increased flexibility in 
engine-room layout because of the elimina- 
tion of the usual d.c. exciter. 

The .alternator itself is of normal con- 
struction, except that the electrical design is 
such as to give improved voltage response 
characteristics. The usual shunt-wound d.c. 
exciter is replaced by a static excitation system 
of transformers and rectifiers in which shunt 
and series elements are combined to produce 
inherently an alternator field current closely 
approximating to that required for the 
maintenance of normal voltage ; — steady- 
state control to the limits normally associated 
with marine practice is maintained by means 
of a static automatic trimming regulator. 
This excitation system has been used exten- 
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sively for relatively small machines, since its 
development in this country some years ago 
by Arthur Lyon and Co. (Engineers), Ltd., 
who collaborated with W. H. Allen, Sons and 
Co., Ltd., in adapting the same principles to 
the requirements of the marine alternator. 
The aim has been to develop a reliable 
system combining improved transient voltage 
response and short-time overload capacity 
with a steady-state performance at least 
equal to that normally obtainable with the 
conventional alternator and a.v.r. 

Ihe system is based on phase-compen- 
sated line-current-compounding, and the 
excitation is derived from the rectified output 
of the alternator itself, applied to the usual 
single alternator field winding. A shunt 
transformer connected across the alternator 
terminals provides a constant excitation 
component corresponding approximately to 
the alternator open-circuit or “* magnetising ” 
excitation ; on load, the alternator output 
current itself provides, through the medium 
of a= series transformer, the additional 
excitation component required to maintain 
the alternator voltage at the required value. 

A simplified schematic of the circuit 
employed is shown in Fig. 1, from which it 
can be seen that the field winding of the 
alternator is supplied from a_ three-phase, 
full-wave rectifier, whose input is derived 
from the series-connected secondary windings 
of two three-phase transformers. Of these, 
the shunt transformer, has one side of its 
primary winding connected to the output 
terminals of the alternator, while the other 
or neutral side is connected to a_ ballast 
reactor. The primary winding of the second, 
or series, transformer, carries the alternator 
Output current, and the input voltage to the 
main rectifier is thus the vector sum of the 
two separate voltages developed in the 
secondary windings of the two transformers. 

The output voltage from the shunt trans- 
former is proportional to the alternator 
terminal voltage and is directly opposite 
to it in phase, and the design is so arranged 
that this output voltage Vs, acting alone, is 
sufficient to produce the alternator field 
current necessary for normal voltage on 
open circuit. On load, however, an addi- 
tional voltage Vs, lagging on the load current 
by 90 deg., is induced in the secondary 
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winding of the series transformer, and it is 
the vector sum or resultant Vy, of these two 
shunt and series-produced voltages (Figs. 2 
and 3), which is applied to the alternator 
field winding via the rectifier. By suitable 
co-ordination of alternator and excitation 
component design the alternator output volt- 
age can thus be maintained at least approxi- 
mately constant over a satisfactory range of 
loads and power factors. The use of separate 
shunt and series transformers, and the addi- 
tion of a separate ballast reactor, simplify 
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test bed adjustment to suit the performance 
variations resulting from slight departures 
from the design predictions or from the 
Operation of normal manufacturing toler- 
ances. Tappings can be convenientiy pro- 
vided on the shunt transformer and the 
ballast reactor, and fine control is obtainable 
on the ballast reactor and on the series trans- 
former by means of adjustable air gaps in 
their magnetic circuits. 

{utomatic Trimming Control.—The normal 
speed/load characteristic of the usual types 
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of prime mover, with a no-load to full-load 
droop of some 3 or 4 per cent, can be satis- 
factorily accommodated by suitable test bed 
adjustment of the ballast reactor and the 
series transformer, and the naturally fre- 
quency sensitive characteristic of the ballast 
reactor gives some degree of compensation 
for changes in speed. Furthermore, the 
cold-to-hot increase in the resistance of the 
aiternator field winding 1s partially com- 
pensated for by the * swamping” effect of 
the ballast reactor in the shunt transformer 
circuit, which tends to produce a constant 
output from the shunt transformer regardless 
of the changing secondary circuit impedance 
represented by the alternator field resistance 
However, because of the inevitable departures 
of the alternator load excitation curve from 
the ideal and of the effects of the various 
jaternal impedances of the excitation circuit 
components, it is in practice not possible to 
provide with this kind of inherent the same 
accuracy of voltage level, irrespective of load 
and pow er factor, that is normally obtainable 
f.om a conventional alternator and a.v.r. 

To provide an acceptable degree of steady- 
state voltage control, with an added insurance 
against the effects of both steady-state and 
transient speed changes, an automatic trim- 
ming control unit is in practice essential ; 
accordingly, a static regulator of the magnetic 
amplifier type has been introduced (Fig. 1). 
The output from this regulator determines 
the impedance of a small saturable control 
reactor in parallel with the ballast reactor, 
and by means of relatively small variations 
in the direct current fed to the control winding 
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of the saturable reactor the total impedance 
of the shunt circuit is varied in response to 
any voitage changes detected by the trimming 
regulator ; the aiternator output voitage is 
thus maintained within +2 per cent of the 
desired vaiue at any load or power factor 
and irrespective of the normal variations of 
speed and temperature. 

Manual Control—To guard against a 
possible failure of any components of the 
automatic trimming control, a manual 
control unit, comprising a small auxiliary 
rectifier and regulator, is included, together 
with an ** Auto, Manual ”’ change-over switch 
(Fig. 1). With the switch in the ** manual” 
position the control winding of the saturable 
control reactor is fed from the aiternator 
terminals via the rectifier and regulator, and 
the setting of the regulator will then determine 
the alternator voitage level. 

Although manual control is less precise 
than the automatic trimmer, the design of the 
basic excitation system is such that the voitage 
will remain approximately constant over a 
wide range of loads and power factors. 
Moreover, the inherently superior transient 
response (in respect especially of initial 
voltage dip and high overload capacity) is 
maintained in the manual control condition 
(see Figs. 4 and 5). 

Transient Voltage Response.—In the Allen 
self-regulating alternator the initial voltage 
dip is considerably reduced by the almost 
instantaneous effect of the series element in 
the total excitation, and by the further 
elimination of the delay associated with a 
rotating exciter an extremely rapid voltage 
recovery is obtained. 

The results obtained on a 350kW, 1800 
r.p.m. turbo-alternator are illustrated in 
Fig. 4, from which it may be seen that while 
the initial voltage dip is extremely low the 
recovery to normal voltage is in fact still a 
great deal faster than 1s possible with a 
conventional alternator with a normal exciter 
and a.v.r. An examination of the detailed 
response oscillograms of Fig. 4 shows that in 
general the initial voltage dip is only about 
half that of a conventional alternator, the 
voltage recovery being about twice as fast. 

On heavy overload the alternator voltage 
actually recovers to a value rather higher 
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Fig. 5—Transient voltage response oscillograms of 
self-regulating alternator under manual! control 


than normal. and it remains there so long 
as the overload persists, a property which is 
specially useful during the direct-on-line 
Starting of large induction motors. For 
example, with the 350kW machine already 
mentioned, a 175 h.p. motor taking a full 
voltage starting current of four times full 
load will produce an initial voltage dip of 
only 13 to 17 per cent according to the 
amount of load already on the alternator. 
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Short-Circuit Perfermance.—On the occur- 
rence of a short-circuit, the self regulating 
characteristic has the disadvantage of pro- 
ducing increases of field current correspond- 
ing (though only partially) to the heavy 
increases in stator current. Thus, despite the 
elimination of the shunt component of the 
excitation, and notwithstanding the limiting 
effect of the saturation in the series trans- 
former at such high currents, the transient 
short-circuit currents are rather higher than 
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Fig. 6—-Parallel operation—quadrature droop 
compensation 


would be the case with a conventional alter- 
nator and a.v.r. With a typical turbo- 
alternator the instantaneous short-circuit 
current may be as much as 50 per cent 
higher than with a conventional machine. 

With a given conventional alternator and 
a.v.r. the steady-state short-circuit current 
depends only on the ceiling voltage of the 
exciter, and is usually about twice the 
full-load current. With the self-regulating 
machine, however, the exciting current pro- 
duced by the series transformer is normally 
sullicient to sustain a steady-state current of 
about three times full-load. 

These increased currents must be allowed 
for in the specification of the circuit breakers 
and protective systems. 

Initial Excitation —A_ small permanent 
magnet pilot exciter is provided to establish 
sufhicient alternator terminal voltage to 
enable the main excitation circuit to become 
self-sustaining. The circuit used is shown 
schematically in Fig. 1, and the principle of 
operation is as follows. The a.c. output from 
the pilot exciter is rectified by means of a 
small auxiliary rectifier coupled permanently 
in parallel with the main excitation rectifier, 
and at normal speed provides sufficient alter- 
nator field current to produce an open-circuit 
terminal voltage of about half the normal 
value. At well below this voltage, however. 
the main excitation circuit becomes self- 
sustaining and takes over the excitation, and 
the normal level of open-circuit voltage is 
subsequently established by a process anala- 
gous to that of the build-up of an ordinary 
shunt-wound d.c. generator. Once the 
** self-excited *’ voltage produced across the 
main rectifier by the main excitation circuit 
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exceeds the relatively 
low voltage produced 
by the pilot exciter the 
blocking action of the 
auxiliary rectifier pre- 
vents any current flow, 
in either direction, in 
the pilotexciter circuit, 
so that during the 
normal operation of 
the alternator the pilot 
exciter runs in what ts 
in effect an  open- 
circuit condition. No 
relays or moving con- 
tacts are involved. The 
small permanent mag- 
net pilot exciter has no 
commutator or brush- 
gear, it is Wound for a 
very low voltage, it 
has an output of only 
one or two hundred 
watts even for use with 
the largest alternators 
and it is loaded for 
only a few moments 
during the — initial 
excitation process. 
Parallel Operation. 
In the Allen’ self- 
regulating alternator 
the automatic trim- 
ming control provides 
a convenient medium 
for low-power quad- 
rature droop com- 
pensation for parallel 
operation and the 
circuit adopted (Fig. 6) 
is Similar to that usually 
used with the conven- 
tional alternator, full 
advantage being taken 
of the high amplifica- 
tionand rapid response 
of the magnetic ampli- 
fier to reduce to a minimum the size of the 
required components. An adjustable resistor 
in the voltage-signal side of the error detector 
circuit forms the secondary burden of a small 
current transformer connected in one of the 
alternator lines. and the resultant voltage 
signal is thus modified in both magnitude and 
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alternator, 
three-phase, 60 cs, 1800 r.p.m., fitted with 
hung permanent magnet pilot exciter 


Fig. 7—350kW _ self-regulating 


phase in response to variations in the alter- 
nator Output current and power factor. As 
may be seen from the voltage vector diagrams 
in Fig. 6 the connections are so arranged that 
a unity power factor load affects only the 
phase of the resultant voltage signal, and no 





Fig. 8—Prototype static excitation equipment showing 
and automatic trimming control ; 
transformer (right) ; 
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: top, control reactor 
centre, shunt transformer (left) and series 
below, main rectifier of selenium cells 


corrective action results. With mainly reactive 
load, however, the magnitude of the resultant 
voltage signal is increased by an amount 
proportional to the reactive load, and the 
automatic trimming control, to which this 
increase appears as an increase in alternator 
terminal voltage. provides the appropriate 
compensation by acting to reduce the alter- 
nator excitation and so shed some of the 
unwanted reactive load. 

Construction.— Except that static excitation 
is substituted for the usual d.c. exciter, the 
alternator is of orthodox construction. An 
impression of a 350kW alternator with its 
permanent magnet pilot exciter is given in 
Fig. 7. The rotor of this pilot exciter ts 
overhung on the alternator shaft and the 
stator is supported on a bracket bolted to 
the bearing pedestal. 

In its present prototype form the static 
excitation and self-regulating equipment Is 
mounted in a slotted angle framework 
(Fig. 8). This view shows, mounted on the 
top tier, the control reactor on the left and 
the automatic trimming control immediately 
to its right. Behind the control reactor and 
hidden by it is the ballast reactor. In the 
middle tier the shunt transformer is mounted 
on the left and the series transformer on the 


right. The whole of the lower compartment 
is occupied by the selenium rectifier. 

The range of this equipment will 
correspond with that of the orthodox Allen 
alternators. Approximate ratings — will, 
therefore, be as follows : turbo-alternators, 
200-1500kW at 1500 or 1800 r.p.m. ; diesel 


alternators, 100-1000kW, according to speed, 
at 250-1200 r.p.m. 
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Radiation Pyrometer for Foundry 
Measurements 


A NEW radiation pyrometer, using a photocell 
as the sensitive element, has been introduced by 
Land Pyrometers, Ltd., 318, Queens Road, 
Sheffield, 2, for the measurement of liquid iron 
temperatures in foundries. It is stated that the 
adoption of a photocell instead of the more usual 
thermopile renders the instrument more indepen- 
dent of the effect on readings of variations in the 
emissivity of the metal stream. The pyrometer 
is calibrated normally for an emissivity of 0-42, 
but if conditions are such that higher emissivities 
may be may be necessary to 
calibrate it comparison with an 
immersion pyrometer 

The pyrometer (type R.P.18) permits measure- 
ment of the metal temperature as it leaves the 
cupola (or any other form of melting or holding 
furnace). It is housed in a water jacket requiring 


encountered it 
inittaliy by 


a low-pressure supply of approximately 10 gallons 
and 1s equipped with an air purge 
purpose of 


per hour 


unit for the blowing away 


dual 





Installation of pyrometer for measuring temperature 
of flow from the spout of a holding furnace 


fumes during tapping and protecting the lens 
from hot gases and sparks from the tapping 
stream 

Purging air should be supplied at approxi- 
mately 20 Ib per square inch A replace 
able window of heat-resisting glass also protects 
the lens from metal splashes. The pyrometer 
clips into the water jacket by means of a bayonet 
fitting which enables it to be removed and 
replaced without altering the alignment. Indicat- 
ing and recording instruments are available in 
the two ranges, 1200 deg. to 1500 deg. Cent. and 
1300 deg. to 1600 deg. Cent. Either millivolt- 
meter or potentiometric devices are suitable 

Methods of mounting may be varied, according 
to plant layout. On cupolas the pyrometer may 
be mounted vertically above the stream on a 
bracket attached to one side of the tapping 
spout. A suitable mounting on a holding furnace 
may be by means of a universal swivel joint 
fitting clamped to a round bar attached to some 
point on the furnace or its surroundings, the 
pyrometer being focused on to the stream beyond 
the end of the spout, as shown in the illustration 
of a pyrometer mounted for measuring the 
temperature of metal being poured from a 
holding furnace into the main ladle. 

Target sizes may be as small as | square inch, 
and if this condition is observed the pyrometer 
may be mounted as much as 3ft from the stream 
if there is little fume. When heavy fumes are 
encountered a distance of about ift 6in is recom- 
mended so that the air purge may be fully 
effective 
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Rufford Colliery Winding Plant 


HE surface and underground equipment 

required for the reorganisation of Rufford 
Colliery has been supplied by Head Wrightson 
Stockton Forge, Ltd. It is designed to deal 
with 520 tons per hour of run-of-mine coal, using 
4-ton capacity mine cars and 12-ton capacity 
bottom discharge skips. The Koepe winder 
tower used in this installation is shown in Its 
final stages of completion in the  illustra- 
tion below Its guide tower and air Casing 
are of steel construction, and are provided with 
internal platforms and airlock access doors. 
Fixed spear guides extend from below the skip 


Koepe winder tower at Rufford colliery 


discharge point to the top of the guide tower. 
To arrest a rising skip in the event of an overwind 
two 9in bore hydraulic buffer cylinders are 
installed for each skip in the top of the guide 
tower. An additional safety measure is a Bennett 
safety catch fitted in the top section of the tower 
to hold a skip should rope breakage occur 
These catches are designed for a static load of 
37 tons falling 10in on to four catches. 

Each of the bottom discharge skips incor- 
porates an anti-breakage device and is fitted with 
a guillotine bottom discharge door, which is 
pneumatically operated when the skip reaches 
the discharge position. Men and material can 
be carried by the skips. each of which is approxi- 
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mately 4ft 4in wide by I3ft by 32ft long 

The receiving hopper, which is shown tn the 
illustration left, has a capacity of approxi- 
mately 36 tons and it is totally enclosed. This 
hopper is provided with pneumatically operated 
doors at the top and bottom, and the doors are 
interlocked to form an airlock for the passage of 
coal from the upcast shaft to atmosphere. As the 
skip arrives in the discharge position it contacts 
an in-line gear and a valve, which operates the 
pneumatic cylinders opening the discharge door 
on the skip and the top door on the receiving 
hopper, provided the bottom guillotine door on 
the receiving hopper is closed. When the skip 
leaves the discharge position, the action is reversed 
so that the coal can pass on to the apron 
feeder. 

The 54in wide apron feeder has an articulated 
steel apron carried on 6in pitch roller chains 
operating on driving and trailing sprockets, its 
apron chains being carried on the top by steel 
channel tracks and on the underside by cast iron 
rollers spaced at intervals. The drive from a 
10 h.p., 720 r.p.m. motor is transmitted through 
a reduction gearbox and a chain drive to the 
headshaft, and the speed of the apron plate is 
approximately S5O0ft per minute. 

Winding of men and materials is carried out 
from the shaft collar level and hand-operated 
hinged platforms and sliding gates are provided. 
Skip changing is also done from this level and to 
facilitate these operations a crawl beam and 
special skip bogie are provided in the building. 

In the four-strand, multi-rope suspension gears 
each strand has a minimum factor of safety of 
10, in relation to the maximum static load of 
12-5 tons per rope end, i.e. 50 tons per four ropes. 
Each strand incorporates a load capsule and 
gauge so that loads on each rope can be checked 
and the individual components of the installation 
have been proof tested to not less than 2-5 times 
their proportion of static load. In the swivel 
design balance rope suspension gear two ropes 
are attached to the underside of each skip. 

Compressed air for the whole of the skip 
surface pneumatic equipment is obtained from 
two twin-cylinder, two-stage, water-cooled 
Holman compressors with a piston displacement 
of 404 cubic feet per minute and a free air 
delivery of 358 cubic feet per minute at a pressure 
of 100 1b per square inch. All the controls for 
the surface equipment are grouped on one panel 
situated in the control house at skip discharge 
level, and, while the plant is arranged for auto- 
matic winding, an over-riding control is incor- 
porated in the system to allow manual operation 
if and when required 


High-Speed Hydraulic Press 


equipment driven by a 74 h.p. motor, and having 
an overall height of Slin with a depth of 40in 
and a width of 22in. All of the controls are easy 


HYDRAULIC press of new design developed 
by the Norton Tool Company, Ltd., Plough 
Road, Smallfield, near Horley, Surrey, is capable 
of particularly high production rates and has a 
performance range which suits it for a wide 
variety of duties. Through the setting of a single 
control wheel the machine can be selected for 
semi- or fully automatic operation, automatic 
operation with a variable period of dwell up to 
five seconds at the top of the stroke, automatic 
operation with repeat strokes at the bottom of 
the stroke, or for full hand pressure sensitive 
control. At present the machine is being made 
in one model of 74 tons capacity, and the working 
pressure, Which is adjustable down to about } ton, 
is available throughout the full length of the 
stroke. The stroke is adjustable from 1/,9in to 
6in and six standard pressing speeds from 34in 
to 326in per minute, with six fast approach speeds 
from 6lin to 448in per minute are available 
When using a fast approach with a stroke of 
about zin on a fully automatic setting, it is stated 
that the machine is capable of no less than some 
600 strokes a minute. In addition to its operating 
characteristics the machine has been built with 
a large effective tool capacity, having a daylight 
of 14in with an 84in deep throat, and a 20in by 
14in table. 
The general construction of the press can be 
seen in the illustration on the next page. It iscom- 
pletely self-contained with an integral pumping 


to hand and simple to operate. The main frame 
is of welded plate construction and can be fitted 
with either of two interchangeable beds, one of 
which is tee-slotted and has a nesting centre 
adaptor ring for reducing the 6in diameter 
through hole to 2in diameter. The other bed 
is of similar design with a 6in square hole. If 
additional daylight is required the table can be 
removed to increase the daylight from 14in to 
16in and leaving the machine with an open 
“U” front, 64in wide, to accommodate special 
tooling. 

The ram assembly comprises a fixed piston 
on which there slides a hydraulic cylinder having 
an outside diameter of 34in and moving in a 
heavy guide bracket bolted to the machine 
column. Rotation of the ram is prevented by a 
hardened jib locked in the guide bracket and 
locating in a vee way machined along the entire 
length of the ram. An alternative ram assembly 
is provided with two additional guide members. 
one on each side of the main ram, and these two 
additional guides are linked to the main ram 
by a steel top platen. This second design of 
ram can be used to advantage when it is required 
to anchor tooling directly on to a top platen, or 
if it is necessary to distribute loading in a more 
uniform way to the ram. At the top the ram has a 
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large section square thread machined part otf 
the way down its outside diameter, and on this 
threaded section dead-stop rings, graduated in 
0: 00Sin increments, are adjustable to any position 
within the stroke. 

The pump of the press is designed to sustain 
full pressure working at a continuous rating of 
7000 Ib per square inch in the hydraulic system. 
It is of multi-plunger, high-pressure construction, 
with four banks of cylinders spaced at 90 deg 
round a crankshaft carried in double-row, self- 
aligning, spherical roller bearings. All the valves 
in the pump are of guided mitre design, and 





a stroke 


press with 
variable from in to 6in and capable of 600 strokes 
per minute on a gin stroke 


74-ton high-speed hydraulic 


through a series of thirty-six positive settings 
which are available the pump gives a smooth 
variable delivery in accordance with the required 
volume of liquid. The pump is of interchangeable 
unit construction and in the event of breakdown 
units can quickly and easily be changed. 

The main control unit, which governs the 
principal functions of the press, contains the 
pressure setting valve and the characteristic 
control combined with the hand and semi- 
automatic control of the machine. A _ second 
unit controls the auxiliary functions of the press 
and the fast approach pressure 

The ball-ended lever on the right-hand side 
of the machine provides the operator with a 
sensitive proportional control, as a definite degree 
of pressure on this lever imparts the appropriate 
percentage of tonnage at the ram. It is also a 
fully proportionate control for ram speed and 
position and provides a means of fine control 
when setting. This overriding hand control 
gives the hydraulic power press a range of per- 
formance comparable with that of a hand- 
operated fly press. On the left-hand side of the 
press is a ball-ended lever controlling semi-auto- 
matic press stroking. At one depression of this 
lever the ram makes one full stroke, but when it 
is held down the ram does not return until the 
lever is released. If required, these levers can be 
arranged for pedal operation. 

A selector knob on the left-hand side of the 
machine column is used for characteristic con- 
trol and covers the following :—-Hand control 
only: semi-automatic; fully automatic; repeat 
stroke : speed and length of repeat stroke, dwell 
at top of stroke and variations of speed and 
length of stroke within the full stroke length. 
This control can also be set to give combined 
fully automatic and dwell at top of stroke up to 
five seconds at slow speeds with a proportionate 
drop at high-speed ranges. With this versatile 
and easily set control, practically any desired 
set of circumstances can be selected to give 
maximum production and efficiency in press 
operation. : 

A fast approach control is variable for pressures 
from a few hundred pounds up to 75 per cent 
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of the full tonnage of the machine, and then 
changes over automatically to give the selected 
pressing speed. 

Iwo speed control selectors, on the frame of 
the press below the bed, control fast approach 
and pressing speeds. There are six positive steps 
on each control, giving a combination of thirty- 
six speeds in all of fast approach and pressing 
speeds. This fine positive control enables the 
machine to be reset to any previous time cycle 
It is particularly useful where more than one 
machine 1s operating on a similar or synchronised 
process. 

Ihe fast approach control has a position which 
isolates fast approach if not desired, and on the 
pressing speed control there is a position which 
enables sustained ram pressures to be maintained 
for indefinite periods 

The working pressure is selected by a star 
wheel on the right-hand side of the press and the 
pressure, which is steplessly variable up to the 
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maximum tonnage, is shown on a dial above the 
wheel. By using this control in conjunction 
with the stops on the ram the machine may be 
made to have either linear or pressure sensitive 
return. The pressure sensitive return is suited 
for forming and assembly work, &c., and the 
linear return provides for certain types of mould- 
ing and forming work. It is also very suitable 
for blanking operations as it Is not necessary to 
fit dead stops on tooling to prevent overrun of 
ram travel 

We are informed by the makers that provision 
has been made in the hydraulic equipment for 
the operation of an indexing table equipment 
and strip feeding mechanisms, which are auto- 
matically synchronised with the press itself. The 
presses are now being marketed by Frank Lewis 
and Co. (London), Ltd., 65, St. Paul’s Church- 
yard, London, E.C.4, and a demonstration of the 
machines is to be given at the Hammersmith Town 
Hall from February 23 to February 27 next 


42 B.H.P. Agricultural Tractor 


NEW wheeled tractor has been introduced 

this week by the David Brown Corporation, 
Ltd., and is now in production at Meltham, 
Huddersfield. It is known as the “ David 
Brown 950,” and whilst in many ways it resembles 
the company’s “900” tractor (THE ENGINEER, 
November 30, 1956), a number of design improve- 
ments have been made, resulting from field 
experience and suggestions made by users. The 
** 950,” which is illustrated herewith, is powered 
by a four-cylinder, four-stroke diesel engine, 
331n bore and 4in stroke, with a displacement of 
165 cubic inches, which gives 42-5 b.h.p. at a 
maximum speed of 2200 r.p.m. Petrol or kero- 
sene engines are available. The engine details 
include a redesigned cylinder head and block 
incorporating additional studs to give improved 
gasket sealing, a cast-in water distributor tunnel 
in place of a loose steel tube and cast-in injector 
bosses in place of copper sleeves. 

Power is transmitted through a single dry-plate 
clutch, though there is a “ Livedrive ~ version 
of the tractor which incorporates a live power 
take-off and live hydraulic system. This model 
is fitted with a double dry-plate, 10in diameter, 
Borg and Beck clutch operated by a single foot 
pedal control which first disengages the traction 
clutch plate. A “ baulk ~~ must then be over- 
come by extra foot pressure before the final 


** 950 ”" four-cylinder, diesel-engined tractor rated at 42-5 b.h.p. 


movement disengages the power take-off and 
hydraulic pump drive. The twin range gearbox 
provides for six forward and two reverse speeds. 
Che forward speeds start with a low-gear rate of 
travel of little more than 0-5 m.p.h,. which is 
useful for planting and for operating heavy 
implements, and extend to a maximum of 
13 m.p.h. for light haulage and road travel. The 
drive is taken through spiral bevels and differen- 
tial to the final drives which comprise straddle- 
mounted spur pinions driving bull gears, each 
directly mounted on the wheel shaft and carried 
on taper bearings. Rear track adjustment, in 
4in steps from 52in to 76in, is made possible by 
dished wheel centres and two-position offset rim 
flanges ; the front axle is adjustable between the 
same limits by sliding extensions. — Internal 
expanding brakes are mounted on the _ half 
shafts ; they are foot-operated and for road 
work the pedals are latched together. A hand 
parking brake is provided as a standard fitment 
The hydraulic lift is operated by a pressure- 
balanced gear pump, the ram cylinder and shaft 
being housed on the tractor’s back axle. The 
maximum lift at the end of the three-point 
linkage is 1800 Ib. The oil for the hydraulic 
pump is drawn through a fine mesh gauze 
suction filter located near the centre of the 
transmission so that it is impossible to ** starve ° 





Petrol and kerosene engines are available 





The first tractor completely designed by David Brown 
was the 25 b.h.p. machine produced in 1939 


the pump when the tractor ts working on slopes 
lo protect the hydraulic system from damage by 
the ingress of dirt, there is a magnetic filter inside 
the which collects any very fine metallic 
particles. Oiul discharged from the hydraulic 
system is used to lubricate the transmission and 
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capacity directly with the oil pressure 
available At a supply pressure of 40 Ib per 
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The ** 400 governor, which can be 
supplied with a hand-operated dial speed control 
or a remotely operated motorised 
is designed for use where rapid, high precision 
, Stated to be 
capable of keeping prime mover transients 
within ~4 per cent for full load changes. It ts 
self-contained with its own oil pump for supplying 
working pressure fluid, and has a maximum 
stalled capacity of 35ft-lb. The four ranges of 
rotor speed available with these govern 
from a minimum ol 200 1 p.m. to a Maximum of 
4500 r.p.m. A permanent droop adjustable from 
0 to 10 per cent can be operated whilst the engine 
is running These governors have a_ built-in 
flexible coupling incorporating adjustable damp- 
ing. for use in drives having unacceptable cyclic 
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the belt pulley The top link of the tractor’s 
three-point linkage incorporates a spring-adjusted 
device which releases the hand clutch lever when 
an implement encounters an obstacle ; it is only 
necessary to re-engage the hand clutch lever to 
continue work Another refinement in_ the 
hydraulic system is provision for power points 
A three-way valve situated to the left of the 
driver enables two external services to be 
operated, such as a_ loader and_ tipping 
trailer, in addition to the three-point linkage 
Power steering is available if required. 
Furthermore, the new tractor is equipped with 
the David Brown traction control unit, the 
purpose of which is to ensure maximum wheel 
grip, under all conditions, by transferring surplus 
implement weight to the tractor via the hydraulic 
system. The * T.C.U."" system was described in 
THE ENGINEER Of December 10, 1954. 
The about 
duction of the “950” tractor was made on 
Tuesday, on which day Mr. David Brown, 
chairman and managing director of the David 
Brown Corporation, Ltd.. officially opened this 
year’s Farm and Industrial Equipment Trade 
Show in Toronto. It is interesting to recall that 
it is exactly twenty years ago that the first David 
Brown tractor went into production. This 1939 
tractor, of which we include an illustration, was a 
25 b.h.p. machine. Its equipment included a 
power take-off and, if desired, the Ferguson- 
Brown hydraulic lift unit could be incorporated 


formal announcement the intro- 


Prime Movers 


variations. They can be split into two parts so 
that the flyweights in the main body can be driven 
from the best available position and connected 
through piping to the power jack section mounted 
adjacent to the fuel racks or throttle of the prime 
mover 

In another series, the 600," the flyweight 
spring system is servo-assisted and the governor 
has a droop characteristic adjustable between 
2 and 10 per cent. A power piston of differential 
area design gives double-acting control, and the 
work capacity is varied by altering the delivery 
pressure from an integral oil accumulator. These 
governors operate Over two speed ranges, from 
300 to 2000 r.p.m., and in each speed range the 
ratio is 5 to I. An oil pump is built into the 
governor and the output work capacity is 
7° Sft-lb at 125 Ib per square inch, and 1I5ft-lb 
at 250 lb per square inch. Speed setting can be 
arranged for a lever, a hand-wheel, or a motorised 
control, which enables remote fine adjustments 
of speed change for use when paralleling alter- 
nators 

To provide a small general-purpose governor, 


, 


governor 
torque 


Fig. 
fitted 


1—General-purpose ** 700 Series’ 
with additional fiyweight system for 
converter application 


Jan. 30, 1959 


the firm has more recenily introduced its ** 700 
series, which is made in seven types with units 
which can be fitted in the basic governor to 
adapt it for different duties. The governor 
operates Over a speed range from 500 to 2000 
r.p.m., and the stalled speed capacity varies with 
the oil pressure. At 150 Ib per square inch oil 
pressure this capacity is S5ft-ib and at the maxi- 
mum of 250 Ib per square inch it is 8ft-lb. The 
basic isochronous type governor in this. series 
relies on the engine lubrication system for pres- 
sure oil to Operate the servo-system. A similar 
type is fitted with a pump which boosts the oil 
feed operate the servo-mechanism 
Other types have adjustable droop mechanisms, 
adjustable between zero and 10 per cent droop, 
and a boost oil pump. Another of these gover- 
nors, Which is shown in Fig. 1, has an additional 
assembly for torque converter applications. It 
has an additional flyweight system which 1s 
driven by the tailshaft of the torque converter, 
it When the tailshaft speed becomes higher 
than the set governor speed the torque converter 
flyweight system takes over control. This control 
moves the engine fuel rack to the closed position 
to reduce engine speed and in turn reduces the 
converter tailshaft speed 

A LOvermo;r 


pressure to 


so tn 


made for 
based upon 


series (500°) 
ntting On a.c. generating sets ts 
an electrically operated load sensing device 
which continuously positions the fuel rack 
according to the load on the engine. This device 
operates In conjunction with a secondary control 
for trimming the speed so that, as a load change 
occurs, a signal proportional to the load is given 
to a solenoid-operated actuator (Fig. 2) which 


Fig. 2—-Fuel rack actuator of the Ardleigh ** 500°" 
governor equipment for the accurate control of a.c. 
alternator set prime movers 


moves the fuel linkage control to the position 
corresponding to the engine load, and then 
trims the position with respect to speed (fre- 
quency). By this means, the governor does not 
have to await the effect (speed change) of the 
cause (change in load) before taking action, and 
it is stated that temporary speed changes can be 
expected to be within =I per cent for full load 
transients. The actuator of this governor 
equipment is designed for a stalled work capacity 
of 10ft-lb. If required, the governor can be 
adjusted on-load from 5 per cent droop through 
zero droop to a 5 per cent negative droop. It is 
capable of controlling load-sharing between two 
or more alternators operating in parallel, and 
this adjustment, being made at the load measuring 
circuits, is a form of * load forcing.”” It enables 
the percentage of the total load carried by each 
machine operated in parallel to be adjusted by 
hand, without adjustment to the speed setting or 
droop control. : 

A governor test house which has been laid 
down at the works is equipped with testing and 
special calibrating plant on which the charac- 
teristics of most types of prime movers can be 
simulated 
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Traffic and Highway Administration 
in the London Area 


THE Royal Commission on Local Govern- 
ment in Greater London recently approached 
certain Government departments for their views 
on the efficiency of various aspects of local 
government in London. These views were 
published on Monday of this week by H.M. 
Stationery Office ina booklet entitled Memoranda 
of Evidence from Government Departments. The 
section of this evidence which is of greatest 
interest as far as engineers are concerned, and 
indeed seems to be of greatest public interest 
generally, comes from the Ministry of Transport 
and Civil Aviation, and gives that Ministry’s 
views on the administration of highways and of 
London’s traffic. 

The Ministry 
there are 108 


points out that within the area 
different highway authorities, 
responsible for 8065 miles of public highway, 
of which less than 200 miles is classified as 
“trunk roads.” The following remarks are 
abstracted from the Ministry's evidence. 

Highway Administration..-While the present 
organisation leaves the initiative, over many 
aspects of road planning, in other hands than 
the Ministry’s, it is our opinion that in most 
cases the Ministry can achieve its aims by 
consultation and advice without additional 
powers of direction 

The resources of an authority in a densely 
populated area can be expected to be commen- 
surate with its population and rateable value, 
and it may well be able to support the full range 
of health and welfare services, for example, for 
an authority of its particular status. But the 
fact that, because of its small area, it has only a 
few miles of main road to look after means that 
there is not enough highway work to justify the 
calibre of engineer which ought to be employed, 
or for the employment of certain items of heavy 
equipment. Moreover, such an authority will 
not, for instance, have enough traffic signal 
installations to warrant the full-time services of a 
specialist on traffic signals ; in the result, there- 
fore, analyses of trattic movements and conse- 
quent improvements of installations tend not to 
be done. The matters which do receive specialist 
attention depend upon the accident of a particular 
officer’s training or interests; and overall 
supervision and direction may be inadequate if, 
as does happen, the borough engineer is himself 
preoccupied with housing or sewerage. 

Yet each one of these “ small’ authorities, 
being a highway authority, must have a certain 
complement of engineers; and the ratio of 
trained engineers to miles of road and amount 
of work done tends to be much less appropriate 
than that of an authority with a larger mileage 
to look after. Consequently, it is probable that 
in the Royal Commission’s area many trained 
engineers are not being used to the best advantage. 

For both reasons, therefore—inability to 
specialise and inability to utilise most efficiently 
the manpower engaged—the conclusion must be 
that many of the existing authorities in the 
Metropolitan area are too small in area to be 
efficient highway authorities. The obvious 
criterion is that the operating unit should have a 
work-load_ sufficient for a full complement of 
highway engineers to be fully employed (but not 
so large that the unit has internal problems of 
co-ordination and control). 

For better co-ordination of planning, for 
efficiency of execution, and for economic use of 
men, money and materials. the Ministry would 
like to see the number of highway authorities in 
the Metropolitan area considerably reduced. They 
also see advantage, in a densely built-up area, in 
having authorities which for highway functions 
are “ single-tier,’ dealing both with maintenance 
and every type of improvement, as do all county 
boroughs at present. 

In a conurbation no authority with less than 
200,000 people is likely to cover enough ground 
to give worth-while mileages on main roads, or 


to have sufficient resources to support the 
appropriate range of specialist highway engineers 
A specimen exercise in how the existing local 
authorities within the area under review might 
be grouped to produce twenty-two highway 
authorities (excluding the City of London) ts 
appended to the full Memorandum. 

If the main road system of London is to 
match the main road system of the rest of the 
country (which may eventually mean the adop- 
tion of the urban motorway principle), its 
administration must be based on_ highway 
authorities of adequate size and powers. In the 
process some authorities will inevitably lose their 
highway functions to new authorities of a more 
suitable size. This would apply not only to a 
large number of small authorities but also to the 
L.C.C. and Middlesex, which at present carry 
extensive highway responsibilities but are larger 
than is desirable for a_ single-tier highway 
authority. responsible for the maintenance of 
all roads in its area as well as for major improve- 
ments and new construction. These proposals 
are made solely from the point of view of better 
highways administration. 

Traffic Administration.—The administration of 
road traffic in London needs revision. The 
multiplicity of authorities concerned and the 
fragmentation of responsibility for traffic control 
described above make it impossible to deal 
efficiently with present-day problems. The 
traffic problems of 1958 are being dealt with 
through an administrative machine geared to 
the tempo and problems of the 1920s. — In 
London the present division of functions was 
laid down in 1924 and last reviewed in 1933 
The main weakness of the present organisation 
lies in the fact that there is no person or body in 
London which can exercise over-riding respons- 
ibility for making the best use of existing streets 
in the interests of London as a whole. At the 
present time there are four bodies concerned in 
every traffic matter in London—often more. A 
simple traffic regulation may well take two years 
from initiation to the time when the signs are 
erected and it is permanently in force. 

There should be a uniform traffic policy for 
the main built-up area of London. The direct 
responsibility for implementing traffic policy in 
this area should not rest with a Minister of the 
Crown, but with an appropriate executive autho- 
rity, armed with the necessary powers and fully 
qualified staff. No local government body 
capable of exercising the necessary functions 
exists to-day, the L.C.C. area being altogether 
too small for such purposes. 


Institution of Mechanical Engineers 


AT a general meeting of the Institution of 
Mechanical Engineers, held in London last 
Friday evening, the Watt International Medal, 
awarded to the late Sir Claude Gibb, was handed 
by the president, Air Marshal Sir Owen Jones, 
to Mr. P. L. Jones, who is to give it to Lady 
Gibb. Mr. Jones read the citation accompanying 
the medal. He referred to Sir Claude Gibb as 
an engineer, scientist, administrator and manu- 
facturer who had followed definitely in the 
tradition of James Watt, but on the much larger 
scale of modern power producing machinery. 

Mr. Jones went on to say that Sir Claude 
showed outstanding ability as an administrator 
in a group of companies rapidly growing in 
importance and which were in the forefront of 
scientific development in heavy engineering. It 
was clear that in awarding the Watt Medal to 
Sir Claude, the Institution honoured one who 
in the field of large power plant was a brilliant 
leader, who not only worked unceasingly himself 
but stimulated all those under his control to form 
an outstanding team of engineers, scientists, 
designers and others. Sir Claude possessed the 
knack of inspiring his staff to such an extent 
that they themselves were often surprised by 
their own achievements. The work of Sir Claude, 
Mr. Jones added, clearly indicated that he was a 


worthy follower of James Watt. It was signi- 
ficant that Sir Claude was nominated for the 
award by the Institution of Engineers of Aus- 
tralia ; in awarding Sir Claude the James Watt 
International Medal, the Institution also paid 
tribute to Australia, that great country whose 
son had done so much for the advancement of 
knowledge in the field of power production. 


Faraday Lecture on ‘* Automation ”’ 


THE Faraday Lecture of the Institution of 
Electrical Engineers was given at the Royal 
Festival Hall, London, on January 26, by Dr. 
H. A. Thomas, manager of the Instrumentation 
and Control Section of the Engineering Depart- 
ment of the Technical Branch of Unilever, Ltd., 
on the subject of “ Automation.” A distinction 
was drawn at the outset of the lecture between 
mechanisation as an aid to human muscles, and 
devices which assist the senses and the brain, 
although it was shown that all are linked by a 
continuing process which carried us from the 
first to what may be considered the second indus- 
trial revolution. The lecture showed how measure- 
ments with delicate apparatus may be amplified 
so as to be shown on large recording instruments, 
and so introduced the idea of feedback from such 
a system to correct deviations from a standard. 
Demonstrations illustrated how this principle 
may be applied first, to finite, and then to con- 
tinuously varying deviations, so that the stage is 
reached where corrections are applied far more 
rapidly than would be possible by a human 
operator acting on signals from instruments. 

The operation of an electronic digital computer 
was illustrated with demonstrations of how a 
problem in simple addition can be fed into it in 
punched tape form, and how the information is 
manipulated to obtain the result. The principles 
of a computer “memory were conveyed by 
models and film, leading to a survey of the 
functions of computers in industry and com- 
merce, both in the direct control of plant and in 
the provision of data for the guidance of manage- 
ment which could not be obtained in other ways. 
The lecture concluded by emphasising the oppor- 
tunities offered by these techniques in an increas- 
ingly competitive world, where Britain is now 
no higher than eighth in the scale of incomes per 
head of population, and urged that entry from 
school and college into science and engineering 
should be undertaken with the same spirit that 
inspired the Merchant Venturers of the first 
Elizabethan age. 


Reduction Gear Units 

Two new designs of gear units now made by 
Crofts (Engineers), Ltd., Bradford, are adar-table 
for a variety of mounting positions, shaft dis- 
positions and ratios of speed reduction. 

Universal worm reduction gear units of the 
simplified design are made in standard (worm 
under wormwheel), inverted (wormwheel under 
worm) and _ vertical (wormshaft horizontal. 
wheelshaft vertical) configurations. The design 
enables the quick and easy modification from 


one assembly to another by the simple 
interchange of oil fillers, drain and level 
plug positions: a double extension worm- 


shaft makes either right- or left-hand assembly 
possible. The range of sizes initially available 
have 4in, 6in and 8in centres for powers frac- 
tional to 50 h.p., and stock ratios 5: 1 to 70: 1 

The helical gear unit is also adaptable to any 
installation in any mounting position and for 
any combination of gears or shaft arrangement. 
They are fitted with single helical gears, stan- 
dardised for a range of ratios, with single, double 
or triple reduction gear trains and with parallel 
input and output shaft dispositions—or as right 
angle drives using spiral bevel gears for the first 
reduction. Regardless of the size or combination 
of gears, the input and output shafts are in the 
same plane. Helical gear units are being made 
in a number of ratios and up to 500 h.p., with 
small sizes in motorised form. 
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Trussing for Temporary Structures 


A system of standardised structural members 
which may be assembled into 
various kinds, has been 
Equipment, Ltd., 25, 
| ondon W ( 2 The 


contractors 


and accessories, 
trussed 
developed by 
Craven Street, 
system is intended 
temporary structures 

The three basic structural members—the box 
joist, and open box respectively——are shown in 
the diagram, from which the 


structures of 
Guyrex 
Strand, 
primarily for 


accompanying 
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Digital Display Voltmeter 


A DIGITAL voltmeter announced by Ferranti, 
Ltd., Edinburgh, is stated to be the first of 
this kind to be put into quantity production in 
the United Kingdom The voltmeter is the 
three-digit model DIOL, covering from 0-O1V to 
999V d.c. with automatic ranging, polarity and 
decimal placement and with an accuracy of 
Q-1 per cent on any of the three ranges (O-O1V 
to 9-99V,10-0V to 99-9V, and 100-0V to 999-OV 


d.c.). The average reading time is 0-7 sec. 


BOX MEMBER 


OPEN BOX 
MEMBER 


OLES FOR BRACING 


” DIA. FOR 


FIVE MEMBER 
CONNECTION 


2° BOLTS 


Stages in fabrication of truss members from 10 g cold rolled channel 


manner in which they are fabricated trom sheet 
by cold-rolling will be The standard 
members are 3ft. 4ft and Sft. 
barrel bolt 
trusses 


Clear. 
lengths for these 
standard 
shape 
members is a_ right 
and ‘Sft side 
but equilateral triangles can also be used. or even 


LOWS how 


and the connection Is a 
Thus the 
formed by 


triangle. of 3ft, 4ft 


Dasic common t the 
ingled 


lengths, 


these 


special lengths made The diagram Ss! 
at one end of the basic unit. two of 


structural 
are reinforced \ 


the tongue 
form 
and how the 


is formed DY 


which each of the members, ts 


set in tongues 
interleaving the tongues 

Thus in the five-member 
the innermost 
found at 

other 


h side of tt If 


joint 
together as Cievises 
element is the 


IOIt 


joint shown 

solid F tonguc one end ( 
member. and members but 
successively on eac necessary a 


washer Can De pul 
The design load for 
(ultimate 15 tons) either tension or compres- 


in the centre of the joint 


these members is 5 tons 


onal areas 

square inches 

and are 
, 


and the and net cross-sect 


6 


sion ZYTOSS 
ire | sguare inches and 1-14 
They weigh 6 lb per foot 


he bolts 


respectivels 

heradised are ol nigh-te isile 
stec] in in diameter, and fitting into lin holes 
The standard lengths will form truss 
2ft 7in and 4ft. braced from 1l8in to 4ft apart 
Highly-loaded members can be reinforced by 
adding jin by 3in flats. The secondary bolt 
adding simple cross-bracing. o1 
additional flat 


iS C ross- 
bracing is generally of 10 g angle 


l 
nth f 
depths Ol 


holes serve for 


for bolting on the 
‘ A cons der- 
, 


able range of structures can be erected using this 


system include 


examples suggested by the firn 
a conveyor bridge on trestles, derrick gabbards, 
towers and trusses for various duties, gantries 
for shuttering including a shell-roof gantry, and 
1 120ft span footbridge designed as a suspension 
bridge with the standard 4ft box members 
forming the “ cables. 


The basic principles employed in the voltmeter 
can be used for measuring ratios and currents and 
for analogue-to-digital conversion. In operation, 
the voltage to be measured is compared with 
that from a Kelvin-Varley potentiometer, fed, 
as shown in the diagram, from a_ reference 


NPUT VOLTAGE 


OR CALIBRATION 


REFERENCE 





Principle of voltmeter operation. The reference 
voltage is provided by a bank of mercury cells 


source comprising nine standard Weston cells 
with zero temperature coefficient. Any differ- 
ence actuates stepping switches until a balance 
is achieved, enabling the measured voltage to be 


presented digitally in one plane in the form of 


jin high illuminated numerals in a I4in by Stin 
display area. The display is stated to be clearly 
readable through a wide angle at a distance of 
30ft. Stability is achieved by the use of a tran- 
sistorised amplifier and high-grade choppers, the 
accuracy of the instrument being unaffected by 
mains variation. Printed circuitry has been used 
extensively. 

Provision is made for connecting an adaptor 
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to the read-out socket so that a printing device 
can be coupled to the instrument, and a printer 
is at present under development. It is also 
possible to operate a remote read-out display 
which may be positioned at a distance from the 
voltmeter. An a.c. to d.c. converter is under 


The digifal voltmeter, showing method of displaying 
readings in whole numbers and decimals 


development by Ferranti, Ltd., for use in con- 
junction with the instrument 

The meter is contained in a bench cabinet 
17in by 13in by 10in high, with optional brackets 
for standard rack mounting, and weighs approxi- 
mately 50 lb. A mains supply of 110V-250V a.c., 
50-60 c/s, is required for operating the instru- 
ment, which has a consumption of 50W. 


Hacksawing Machine 


A HIGH-SPEED hacksawing machine, known as 
the ** Hydramatic,” which has been developed by 
Charles Wicksteed and Co., Ltd., Stamford 
Road Works, Kettering, is illustrated below. 
This 8in by 8in machine is fitted with hydraulic 
controls and its 2 h.p. motor, driving through 
gears and belts, gives two cutting speeds of 
70 and 130 strokes a minute. 

Iwo controls are provided at the front of the 
machine and, once the required cutting pressure 
has been set, it is only necessary to operate the 
start button for each cutting cycle. At the end 
of the cutting cycle the motor is automatically 
stopped and the saw bow raised. A gear pump 
provides a free flow of lubricant during the 
sawing operation from an integral suds tank 


hacksawing machine with hydraulic 


High-speed 
controls 





Jan. 30, 1959 





Temperature Control for Nylon 


Setting 
CLoserR control of temperature than the 
normally permissible overshoot of +10 deg. 


Cent. is necessary for setting fabrics woven from 
synthetic fibres. In two recent installations of 
infra-red plant for nylon setting in Manchester 
and Glasgow, The General Electric Company, 
Ltd., has introduced a system using a thermo- 
couple and electronic amplifier which attains a 
speed of response in switching such that the 
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**Float Process ’’ Glass 


A New process for the manufacture of high- 
quality plate and sheet glass has been developed 
by Pilkington Brothers, Ltd., and a full-scale 
production plant installed in the firm's works at 
St. Helens, Lancs. The principle upon which 
this process is based is a continuous ribbon ot 
glass moving out of a melting furnace and floating 
along the surface of a bath of molten metal 
maintained at a strictly controlled temperature. 
As during the period at which it is soft the glass 
does not at any time touch anything except a 





Infra-red nylon setting panels in raised position, showing the adjustable side reflectors which may be set 
in positions suitable for the width of fabric being set 


temperature at the elements is maintained within 

+1 deg. Cent., while the effective control in the 
material is within +-3 deg. Cent. The thermo- 
couple is attached to a metal foil placed close to a 
heating element. Heating of the fabric is by 
infra-red radiation from sheathed wire elements 
mounted in panels suspended on a floor-standing 
framework above the fabric, which moves on a 
stenter. 

The elements in each panel are arranged with 
their lengths at a smali angle to the direction of 
movement of the fabric to produce even heating, 
and can be switched in groups to vary the effective 
width. In addition to a backing of reflector 
sheeting behind the elements, adjustable side 
reflectors can be positioned by means of a 
handwheel according to the width of material 
being treated. 

The heating panels can be raised and lowered, 
as seen in the illustration. When lowered into 
the operating position they are held against the 
pull of a counterweight by an electromagnet. 
Should there be an interruption to the movement 
of the fabric through the plant, the electromagnet 
is de-energised, the supply to the elements is 
automatically cut off and the heating panels are 
raised by the counterweight away from their 
working position. 





liquid, it retains its natural surface when cooling 
from a liquid to a solid, and because the liquid 
metal surface is dead flat, that of the resultant 
surface of the glass is also flat. The natural 
forces of weight and surface tension ensure the 
uniform thickness of the glass. 

This “ Float Process,” as it is known, now 
enables the production of exceptionally parallel 
glass free from distortion and having fine 
polished surfaces superior to those achieved by 
grinding and polishing in the normal way. Itisa 
continuous process and the plant involved has a 
much lower capital cost than that of a twin- 
grinding plate glass manufacturing installation, 
whilst at the same time requiring much less floor 
space. 

The general production flow of the new plant 
based upon this process can be seen in the dia- 
gram we reproduce on this page. The initial 
Stage is similar to that long used in plate and 
sheet glass manufacture in that raw materials 
are batched and melted in a tank or furnace. 
From this tank the molten glass flows in a 
continuous ribbon into the float bath in which it 
is suspended on a bed of molten metal in a 
controlled atmosphere. In an initial heating 
zone in the bath all irregularities of the upper and 
lower surfaces of the glass are melted out before 
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Diagram of the ** float process *’ for making glass 
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the glass moves into a fire polishing zone which 
finally imparts the flat, brilliant surfaces, free of 
any distortion. The temperatures in the zones 
of the bath are carefully regulated and the con- 
trolled atmosphere prevents oxidation of the 
molten metal it contains. When the glass ribbon 
passes out of the cooling zone, its surfaces are 
set sufficiently hard to prevent spoiling when 
touched. The glass is then carried on by a live 
roller system through an annealing Iehr, after 
which it is finally cooled before going on to the 
cutting table 

In developing this process and building the 
first plant the firm has spent some £4,000,000 
over the past seven years, and it is claimed to be 
the most fundamental and important of all the 
advances made in glassmaking during the present 
century. It is pointed out that much develop- 
ment work still has to be carried out before the 
full commercial advantage of the * Float Pro- 
cess’ can be realised. At present, the glass 
produced is being sold in its limited quantities 
at plate glass prices, but with the expected 
increase in Output as a result of further develop- 
ment work in hand, reduced costs will be reflected 
in the selling price. The whole of the output 
has, to date. been taken by the Triplex group 
for the manufacture of safety glass 


Automatic Welding Machine 


WE illustrate a self-propelled twin fillet welding 
machine, designed and manufactured by Quasi- 
Arc, Ltd., Gateshead on Tyne, for use in ship- 
yards. It consists of a self-propelled carriage on 
which are mounted two automatic welding heads, 
enabling twin horizontal-vertical fillet welds to 
be made simultaneously as the machine traverses 
at welding speed. The machine has two 


* Fusarc *’ CO, welding heads designed to give 
smooth, deep penetration welds with easy slag 
The machine is built for traversing at 


removal. 





Self-propelled twin-fillet welding machine 


speeds between 12in and 36in per minute, its 
maximum welding speed being about 26in per 
minute. 

We are informed that the first machine 
delivered to the Furness Shipbuilding Company, 
Ltd., is producing at least 800ft of fillet weld per 
shift with a leg length of 0-26Sin. This fillet 
size replaces a normal #;in manual weld because 
of the deep penetration characteristics of the 
automatic process—a procedure approved by 
Lloyd’s Register of Shipping. ? 

The machine is self-guiding and when used for 
welding stiffener webs to bulkhead panels the 
welding heads are automatically aligned on 
webs to follow them accurately even when there 
is waviness in the horizontal or vertical plates. 
In the design of the equipment particular atten- 
tion has been paid to ease of manceuvring and 
setting-up, and it can be tilted back on to a 
stand for maintenance and adjustment purposes. 
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Industrial and Labour Notes 


Exports in 1958 
Trade has surveyed the 
the United Kingdom’s 
export trade last year. As re corded in these 
notes in our last issue, the total value of last 
yei ir’s exports was £3.208 million, which was 
§ per cent below the 1957 total, but higher 
i in the total for any year prior to that. On 


last year were only 
fractionally lower than in 195 the volume 
A | 


3 per cent lower 


Ihe Board of 


principal trends in 


average, export prices 


of shipments was about . 

The Board's 
enginecring exports again rose in 
year in “ notable contrast to the general fall 
in exports” actually, they increased their 
share of the total to 43-6 per cent, which was 
more than twice the figure. Cars 
and commercial vehicles and chassis were 


that 
last 


oul 
value 


survey points 


pre- war 


nearly four times as high in the country’s 
export trade in 1958 as before the war and 
aircraft and acro-engines were SIX limes as 
high. Electric and other machinery (exclud- 
ing aero-engines) has about doubled its 
share of exports compared with pre-war, as 
have ships and boats and scientific instru- 


ments ; there has been a similar rise for 


railway vehicles 

But, the Board ot 
although engineering exports were still rela- 
tively buoyant in 1958, their rate of growth, 
1954 to 1956, again 


Trade points out, 


which accelerated from 
slowed down last year. The annual increases 
were : 44 per cent in 1954; 10 per cent in 
1955 ; 14 per cent in 1956, 6) per cent in 
1957, and 3 per cent in 1958. Nevertheless, 
the value of last year’s engineering exports 
was nearly £1400 million. At the same time, 
1958 in engineering exports 
rather narrower 
recent preceding 
aircralt and 
more than 

other 
railway 
1957 level 


the advance in 
was concentrated on a 
sector of goods than in 
vears. Cars and chassis and 
acro-engines together much 
accounted for last year’s increase ; 
engineering exports, apart from 
vehicles, were in general below the 


Oil and Coal 


On Wednesday ol 
House of Lords debated this country’s fuel 
and power policy. During the debate. the 
Minister of Power, Lord Mills. 
that coal still provided the - 
country’s fuel requirements——over 200 million 
tons a year—and was largely 
from which gas and electricity 
available, as well as being the 
increasing number of chemical products 

it was certainly true, Lord Mills added, 
that the continued substitution of oi! fuel 
for coal was a major factor reducing the 
demand for coal at the present time. Oil 
now supplied 15 per cent of the country’s 
total fuel consumption, compared with 7 per 
cent before the war. The Government was 
firmly of the opinion, however, that that was 
not a ground for restricting the use of oil. 
First, Lord Mills commented, it would be 
quite inconsistent’ with the Government's 
general fuel policy and would tend to raise 
the costs, or reduce the efficiency of all those 
interests which had chosen to use oil 
Secondly, Lord Mills went on to say. to 
restrict oil imports would be contrary to the 


last week the 


pointed out 


buik of the 


the product 
were made 


source of an 


Government’s general policy of removing 


restrictions On international trade. Thirdly, 
he added, it should never be forgotten that 
British companies played a very large part in 
the worid oil trade and that their net earn- 
ings abroad—inciuding exports from the 
great modern refineries built in this country, 
primarily to meet inland oil demand by 
refining imported crude oil—were an import- 
ant contribution to the foreign exchange 
earnings 


Industry’s Capital Expenditure 


According to information collected 
by the Board of Trade. manufacturing 
industry's fixed capital expenditure in the 
third quarter of 1958 shows no change at 
current prices when compared with expendi- 
ture a year eariier. Expenditure by “ other 
industries and services” was 4 per cent 
higher. For the two sectors taken together, 
the increase on a year earlier about 

per cent. 

But although the level of manufacturing 
industry's total capital expenditure was the 
same in the third quarter of 1958 as it was a 
year earlier, expenditure on plant and 
machinery was 3 per cent higher (following 
no change in the second quarter and an 
increase of 4 per cent in the first quarter) 
Expenditure on vehicles in the third quarter 
was 17 per cent higher than a year earlier, 
compared with increases of one-third and 
One-quarter respectively in the first and 
quarters [hese increases were 
offset, however, by a decrease of 10 per cent 
In expenditure on building work, foilowing 
a decrease of 8 per cent in the first quarter of 
last year and an increase of 2 per cent in the 
second quarter. 


Was 


second 


Road Maintenance Grants 


The British Road Federation has just 
published a pamphlet entitled Stitch in Time 
which deplores the reduction in Government 
grants to local authorities for road mainten- 
ance in the fiscal year 1958-59. The pamphlet 
results from a survey conducted by the 
Federation among county councils to ascer- 
tain the effect of the cuts on classified road 
maintenance throughout the country. It is 
clarmed that county authorities responsible 
for the upkeep of more than haif the ciassified 
roads in England and Wales were unanimous 
in declaring that the lower grants were a 
false economy. In many cases, the author- 
ities said, essential work would have to be 
deferred and when the long overdue repairs 
were ultimately carried out they would be far 
more costly. As an example, Class I roads in 
One important industrial and agricultural 
area could be resurfaced only once in sixty- 
nine years at the level of the 1958-59 grant. 

[he pamphlet stresses that, while the 
number of vehicles on the roads has increased 
by two and a half times since 1939, and is 
sull increasing, the amount of maintenance 
work that can be carried out under the 
1958-59 grants is no more than the 1939 
level. The pamphlet adds the comment that 
payments by vehicle owners into the Ex- 
chequer each year have increased sixfoid over 
the same period. The British Road Federa- 
tion urges that, to meet current needs, the 
annual grant, which was £35,000,000 for 


1958-59, should be increased by 124 per 
cent. Necessity dictates, the pamphlet says. 
that adequate road maintenance grants must 
be made side by side with, and not cut from 
nor reduced for the benefit of, an expanded 
new road construction and major improve- 
ment programme. 


Export Credits 


The Export Credits Guarantee Depart- 
ment has described 1958 as ** another record 
year.” Although United Kingdom exports 
declined by about 34 per cent last year, the 
Department says that it covered 7 per cent 
more commercial business than in 1957 
[he business covered during last year by the 
Department totalled £520-6 million, com- 
pared with £485-4 million in 1957 and 
t409-4 million in 1956. 

Che Department suggests that the increased 
use of its services has resulted largely from 
its policy of progressive improvement in 
recent tmmes in the facilities it offers, both 
technically and as regards cost of cover, 
from the steps it has taken to make its ser- 
vices more widely known and from the 
uncertain conditions in many overseas 
markets. These factors, it is believed, are 
mainiy responsible for the increase from 
4326 to 4405 during the year in the number 
of the Department’s short-term policies. The 
face value of short-term policies current at 
the end of last year was £597-2 million, 
compared with £518-6 million at the end of 
1957 


Fuel Efficiency Loan Scheme 


In a written answer to a House of 
Commons question on Monday, the Parlia- 
mentary Secretary to the Ministry of Power. 
Sir lan Horobin, announced that the Govern- 
ment had decided to discontinue the fuel 
efficiency loan scheme. It will be recalled 
that this scheme was designed to enable 
industry to finance fuel efficiency measures 
at a time when it was not easy to obtain 
credit from normal sources. Its discontin- 
uance, Sir lan pointed out, did not imply any 
slackening in the Government’s interest in 
the fuel efficiency campaign which it would 
continue to promote by all appropriate 
means within its powers. The repty ex- 
plained that applications for loans which 
Were now in an advanced state of prepara- 
tion would be considered provided they 
reached the Ministry of Power by February 
16. : 

The loan scheme was first introduced, on 
a limited scale, in 1952. Its scope was 
widened in the following year and loans 
were then offered, free of interest for the 
first two years of their currency, for approved 
fuel saving schemes. The conditions have 
been modified from time to time according 
to circumstances, and, now that credit restric- 
tions have been eased, it is thought that 
industry should find no difficulty in financing 
sound fuel efficiency schemes without Govern- 
ment assistance. Loans granted under the 
scheme amount to about £5,000,000 ; they 
cover installations of equipment estimated to 
save the equivalent of approximately 360,000 
tons of coal a year. 
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Rendsburg Road Tunnel 


MAJOR bottleneck in the long-distance 

road traffic between the German Federal 
Republic and Denmark is being removed by the 
construction of a tunnel under the Nord-Ostsee 
Canal at Rendsburg. This town lies on the most 
direct route from Hamburg to Flensburg, 
another main road passing through Kiel. 
Vehicles cross the canal over a swing-bridge, and 
there is also a suspension ferry. Because of the 
heavy traffic on the canal which, it will be 


recalled, is used by seagoing ships, this swing- 
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Fig. 1—The 140m long central tunnel section in its dock. 
Note concrete pipe (on trestles) for concreting the northern end 


right), and another rail crane on the nearside 


bridge is a serious obstacle. and its supersession 
by a four-lane road tunnel was decided on 
Construction of this tunnel, which has a total 
length of 1279m, began on December 1, 1957 
The Rendsburg tunnel is a reinforced con- 
crete structure of rectangular cross-section, com- 
prising northern and southern approaches and a 
140m-long twin-tube central section across the 
canal itself. While the approaches could be 
built by the cut-and-cover method in pits pro- 
on the canal side by sheet piling, the 
section was designed to be floated into 


tected 
centre 


position, a procedure which caused a minimum 
of interference with shipping traffic 

Ihe method of floating underwater tunnel 
sections into position has been used in the United 
States in several cases, such as the Hampton 
Roads tunnel near Norfolk (Virginia), and the 
Patapsco tunnel. In Europe the procedure is 
comparatively novel, having been employed for 
the first time in the construction of the Maas 
tunnel at Rotterdam Because of the fact that 
steel is cheap and labour dear in America, the 


Facilities included a rail-mounted derrick (back, 


American tunnel sections were built as steel 
structures with hollow spaces which were filled 
with concrete at the site in order to sink the 
sections in position. In Europe, steel is com- 
paratively expensive and labour less dear, so 
that it was decided to build the Maas tunnel in 
concrete, for which material a rec- 
tangular cross-section was considered more 
suitable This tunnel consists of several 
sections joined endwise. Inside them are two 
separate, 4-2m high openings side by side con- 
taining the two 6m-wide carriageways, with 


reinforced 
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ventilation ducts underneath, and in the adjoin- 
ing part two further passages, t.e. a 4-95m-wide 
tunnel for cyclists and, underneath it, a 4:37m- 
wide tunnel for pedestrians. The tunnel has 
an overall width of 24-77m and a height of 
8-39m, and has walls approximately 1:20m 
thick, as well as internal partitions, so that the 
secuons had to be kept afloat by wooden 
caissons as well as eight buoyancy cylinders 
attached to the sides 

In the case of the Rendsburg tunnel, it was 
found possible to make the tunnel section itself 
sufficiently buoyant by using high strength 
concrete in conjunction with a lighter wall thick- 
ness. This obviated the need for buoyancy 
drums or cylinders, and although at first the 
possibility was considered of sinking the centre 
section by flooding suitable cylindrical tanks 
placed on the top at the four corners, it 
was subsequently decided to adopt another 
method which would give better control of 
position, both horizontally and vertically. 

At the time of writing, the work has reached 
the stage where the earth movements in the 
canal and on the tunnel approaches have been 
completed, and a large proportion of the con- 
crete work has been carried out, including the 
centre section itself 

For the construction of this section the cut- 
ting between the southern approach section and 
the canal was used as a dock (Fig. 1). | During 
the time the work was tn progress, the pit was 
closed off by an earth dam from the canal which 
can be seen in the background of our illustration 

Contractors plant included a heavy rail- 
mounted twin derrick, as well as a second rail- 
mounted crane of the kind used for building 
construction 

The tunnel is to be rendered watertight by an 
outer steel shell made of sheets which were 
welded together on the derrick platform into 
sizes up to 7m by 20m and then placed in position. 
This stage is shown in Fig. 2, which also illus- 
trates the use of prefabricated reinforcements 
The bottom of the construction dock is approxi- 
mately 10m below the level of the canal. 

Our third illustration shows an interior view 
of one of the two tunnel tubes, with the shutter- 
ing for the temporary bulkhead at the back. In 
the initial stage, before the section is sunk in its 
final position, it 1s necessary to keep its weight 
small so that it floats on the water. For this 
reason, the ballast concrete under the carriage- 
ways which ts 0:5m to Im thick will only be 
poured after the section has been placed in 
position 

The two bulkheads for closing the ends of the 
section are of reinforced concrete, clad with 4mm 
thick sheet steel to ensure water tightness. At 
the southern end, an approximately 14m-tall 
access shaft has been provided in order to make 
it possible to inspect the interior after launching. 
Each of the two tunnel tubes has been subdivided 





Figs. 2 and 3—(Left) Beginning of placing of the outer steel shell for the tunnel. 
the carriageways will be 0-5m to 1-0m thick. 


(Right) Interior view of one of the two tunnel tubes. 
It will be placed after the section has been sunk in position 


The ballast concrete under 
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Figs. 4 and 5—(Left) View during construction of southern stage for sinking the tunnel centre. 
(Right) Assembly of the grader, which is suspended under the concrete section from two longitudinal I-sections and is centrally supported by rollers. 
The illustration also shows the southern bulkhead with the end of the access shaft 


the northern stage. 


by transverse bulkheads into six compartments, 
which can be flooded or pumped out inde- 
pendently Lighting, electrical installations, 
telephone and electrical wiring for control equip- 
ment have also been installed in dock 

Before the building dock can be fully flooded 
the structure has to be tested for leaks. This is 
at present being done, in two stages. First, the 
lower part is flooded and the interior watched 
for signs of water, then the section is ballasted 
and the water level outside increased until the 
sides and top are covered. Observations of the 
interior will be carried out during a period of 
several days. When the absence of leaks has been 
established, ballast water will be pumped out 
until the section floats with a freeboard of about 
1-4m. Errors in trim can be corrected by adjusting 
the water ballast. During this time the concrete 
hull is held in position by six ropes attached to 
bollards or winches 

It is then manceuvred into the 25m-wide open- 
ings of the cofferdam (Fig. 4), and attached at 
each end to a platform. Each platform rests on 
four heavy, rammed I-profiles and carries two 
75-ton presses with a stroke of 120cm. The 
presses are connected to the tunnel section by 
struts drilled every 60cm to enable them to be 
held in place during the upstroke of the press 
by inserting cotter pins. An intermediate frame 
between the concrete section and the struts gives 
it a small amount of freedom for adjustments in 
two directions. Presses, struts and intermediate 
frame are designed for a total load of 150 tons, 
and the presses are synchronised 

The submersion process is carried out in steps 
of 120cm at alternate ends after a first step of 
60cm at the southern end. By means of log 
wires the depth at each corner is indicated at a 
central contro! desk from which the whole process 
is directed 

The foundation for the central tunnel section 
was excavated by dredging. Immediately after 
the dock dam will have been cut through, a 
§0cm-thick layer of gravel, with particles graded 
from 7mm to 15mm in size, will be deposited 
as evenly as possible on the rough bed surface 
Final adjustment to form a flat surface 22m 
below water level will be made by means of a 
grader attached to a frame fitted to the underside 
of the concrete section. This arrangement is 
shown in Fig. 5. Two rails carry the grader 
plough, which can be winched to and fro by 
means of two electric winches and 15-ton wire 
ropes. The synchronised winches are to be 
positioned at one end on dry land, and at the 
other on a pontoon tied to rammed posts. After 
several passes the gravel bed will have been 
adequately levelled. The section will then be 
raised slightly, and the grader dismantled by 
divers and removed. Following this, the section 
will be set on the bottom, where its position will 
be checked by a special hydrostatic depth gauge. 

Before it was finally decided to adopt this 
method, the use of concrete foundations was 
considered. In the case of the Maas tunnel at 


Rotterdam, the sections were to have been 
supported directly on transverse concrete sleepers 
placed at the ends. It was found, however, that 
these could not be cast with a sufficiently accurate 
bearing surface, and final Jevelling had to be 
carried out by filling the space under the tunnel 
sections with sand. In order to form an accurate 
and level top surface of the concrete base, the 
use of an open-bottomed reinforced concrete 
frame has been suggested. The frame would be 
lowered on wire ropes from a_ platform 
After levelling it would be filled with concrete, 
and the surplus would be struck off. Before 
placing the tunnel section, a length of plastic 
jointing material would be laid on the sleeper 
with a roll on each side sufficient to cover 
the remainder of the tunnel circumference. At 
the ends, blocks would be attached through 
which wire ropes would be passed for winch- 
ing the floating tunnel section down to the 
bottom, where it would be anchored by addi- 
tional ropes attached to tee bolts in the con- 
crete, and tensioned by a system of 
mounted on top of the tunnel. 

When the correct position of the tunnel section 
on the foundation bed has been checked, further 
flooding of the ballast spaces will be carried out 
to provide the extra weight which will ensure 
that the section will stay in place through friction 
The excavation can then be filled back 

Submerging the centre piece will be followed 
by the construction of the remainder of the 
southern cofferdam and the completion of the 
rider cofferdam over the tunnel roof, as well 
filling back the space behind the cofferdams. A 
particularly difficult problem here is making 
watertight the bed underneath the tunnel. This 
will be carried out by cement mortar injections 
into the gravel in which a special system of pipes 
is being embedded for this purpose 

Until the tunnel sections are connected together 
in a watertight manner, the central section will 
remain accessible by way of the access shaft 
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Traffic on the Autobahnen 


Although police statistics for accidents on the 
German autobahn system for the year 1957 
showed that nearly 78 per cent of all accidents 
could be ascribed to drivers’ errors, it seems 
likely that in a high percentage of these cases one 
or more other factors were also involved, such as 
bad road surfaces or worn tyres, according to 
the Hessian Ministry of Labour, Economics and 
Transport. 

A moot question seems to be that of the safest 
speed range. It seems to be agreed that it would 
be desirable to have goods vehicles travelling 
at not less than 30km to 40km per hour. An 
experiment to impose a top limit for all traffic 
of 100km per hour is at present being carried 

* B. Hampe, *“ Unterwassertunn s Bauaufgabe 
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Part of the cofferdam is also shown. 


Jan. 30, 1959 


In the background may be seen 


out on the section Schwetzingen—Frankfurter 
Kreuz (Main Frankfurt clover-leaf junction) 
This is described as a temporary measure, and 
does not include a prohibition to overtake. It is 
considered by many that the primary purpose of 
the autobahnen is to provide high-speed connec- 
tions, and that to impose a speed limit because a 
road is considered to be overloaded, contravenes 
this original objective. As similar congested con- 
ditions exist on many other sections of autobahn, 
notably in North Rhine-Westphalia, it is feared 
that speed limits will spread, and from a tem- 
porary measure become a permanent feature. Of 
course, a top permissible speed of 100km per hour, 
if adhered to, means a speed range of perhaps 
8O0km to 100km per hour in a column of vehicles 
with little or no possibility of overtaking 

It should be noted that the very existence of 
closely spaced vehicle columns is a major source 
of accidents. Statistics for the years 1955 to 
1957 show that in Hessen on 60km of autobahn, 
there occurred a total of 2726 accidents. In 
25 per cent of cases a vehicle ran into another 
travelling in the same direction, while a further 
19 per cent were collisions with a stationary 
vehicle. By comparison, a further 19 per cent 
of accidents were caused by vehicles being forced 
out of line during overtaking, 14 per cent were 
due to vehicles coming off the road, 5 per cent 
to faulty tyres, 2-5 per cent to other defects, and 
| per cent to dazzling. 

The proportions of private cars, buses, coms 
mercial vehicles and motor-cycles of the total 
traffic were 72, 1, 22 and 4 per cent, respectively. 
The respective percentages of accidents were 
60, 1, 31 and 6, so that motor-cycles and com- 
mercial vehicles had the largest accident record 
in relation to road use. The average number of 
accidents per vehicle is, however, less on the 
autobahn than on any other class of road. 

An investigation into the speeds at which 
vehicles travelled on the autobahn was made 
before the present speed limits came into force. 
This shows, during the peak period from 4.30 to 
5 p.m., the following speed distribution :— 
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The imposition of a speed limit of 100km per 
hour thus affects some 19 per cent of users. It 
is alleged that a high percentage of autobahn 
users travel at speeds which are so slow that they 
impede the remainder of the traffic. So far, no 
steps have been considered practicable to remedy 
this state of affairs. 

Many accident-promoting factors are con- 
nected with the basic design of the road and 
can frequently not now be rectified. Thus, for 
instance, gradients of up to 7 per cent which 
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were permitted a quarter of a century ago, are 
now realised to be excessive, and are being 
limited to 4 per cent in new constructions. While 
in many Cases it would be desirable to widen the 
roads in order to create a slow lane in each direc- 
tion for goods vehicles, this is usually impossible 
on account of the high cost involved in altering 
the many existing flyover bridges. 

Since the first autobahnen were built the 
importance has also been realised of avoiding 
long monotonous straight sections which cause 
fatigue. Among the steps which can be, and are 
being. taken to make safer the existing auto- 
bahn roads are continuous steel fender rails along 
the sides of the road. Rails capable of resisting, 
without breaking, the impact of a 20-ton lorry 
cost about DM.30 per metre, including erection 
Yall fences to provide protection from dazzle 
and to lessen the danger of overrunning the centre 
grass strip, are at the present time under test 
White lines to mark traftic lanes cost DM.300 to 
DM.400 per kilometre, depending on whether 
the line is solid or broken. On average, lines 
have to be renewed twice a year, which leads to 
heavy cost and some inconvenience from tempo- 
rary diversions of traffic. The resulting advan- 
tages are, however, considered to be very great 
Other measures which are being introduced are 
the provision of special parking lanes for broken- 
down vehicles 


Verein Deutscher Ingenieure 


In its recently published Report for 1957, the 
Verein Deutscher Ingenieure gives some prelim- 
inary results of its 1956 Survey of the state of the 
engineering profession in Germany. In. this 
major investigation, a questionnaire was sent to 
each of the approximately 34,000 individual 
members, of whom approximately 24,000 replied. 
a percentage which is considered very high. 
Evaluation of the replies was not complete at the 
end of the period under review, but certain 
deductions can already be drawn. It may be 
assumed that the survey is representative for 
the whole of the VDI membership. The VDI 
itself, however, shows a certain bias in the 
direction of mechanical engineering, since about 
60 per cent of the members belong to this 
category. Although the results may thus be 
generally representative in some points—e.g 
technical education, or age distribution—it 1s 
not certain whether they apply in other respects 
to the 200,000-strong engineering profession as 
a whole 

Bearing in mind these possible limitations, the 
findings are nevertheless of substantial interest 
Thus, for instance, the question is often asked 
whether a prolonged academic training brings 
financial returns which justify the heavy expense 
involved. The survey concludes that it does : 
of the four groups of engineers considered, 54 per 
cent of those with doctorates earned over 


DM.1500 per month, while only 34 per cent of 


diplomate engineers, and 12 per cent of graduates 
of engineering schools were in this income group. 
On the other hand, among self-taught engineers, 
20 per cent were earning over DM.1500, the 
probable reason being that this group includes 
the owners of many small and medium enter- 
prises. 

Three-quarters of the academically-trained 
engineers are the sons of self-employed persons 
or of civil servants. The same applies to only 
60 per cent of the non-graduate, and 26 per cent 
of the self-taught engineers. The majority of the 
children of engineers wish to follow in thet 
fathers’ footsteps. The VDI concludes that it is 
the lack of training facilities, not any lack of 
response on the part of the young generation, 
which is the cause of the present manpower 
shortage. 

Dissatisfaction with the social prestige of the 
profession is widespread. 
those questioned were satisfied in this respect. 
60 per cent were partly satisfied and the remainder 
entirely dissatisfied. Complaints ranged from 
lack of legal protection of their title among the 
non-graduate engineers, to insufficient social 
standing among the graduates. Most engineers 
stated that they were continuing their education 
by reading and attending lectures. 

Specialisation is another aspect which it was 
thought worth while to investigate. Although 
72 per cent of engineers described themselves as 


Only 13 per cent of 
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specialists, only 60 per cent were being employed 
in their special departments. The conclusion 
seems to be that there is insufficient desire to 
apply for specialist vacancies. The reasons given 
range from low chances of advancement, and 
difficulties with changing one’s domicile, to 
problems of age, widespread discrimination 
against applicants over forty being the general 
experience. When asked why they would want 
to change their jobs, 37 per cent mentioned 
possibilities of advancement, 25 per cent financial 
advantages, 17 per cent a more interesting 
position, 9 per cent a better psychological 
environment, and only 6 per cent greater security 
of tenure. 

The largest group among the self-employed, 
47 per cent, earned over DM.1500 per month, 
while the largest group of salaried employees in 
private industry, 28 per cent, earned less than 
DM.750. Among management personnel the 
largest group, 36 per cent, ranged from DM.750 
to DM.1000, while the largest two groups of civil 
servants, i.e. general administration, 42 per cent, 
and education, 45 per cent, came into the 
DM.1000 to DM.1500 salary range. 

Of all who were questioned, 71 per cent were 
salaried employees, 5 per cent civil servants, 
16 per cent self-employed, 0-4 per cent unem- 
ployed, and 5-4 per cent retired. 

Marriages are 10 per cent above the general 
average ; only 10 per cent of the wives are in 
employment. The number of children per 
marriage increases with increasing income, 
contrary to what ts considered by many statis- 
ticlans to be the general trend. Whereas among 
the general population 50 per cent live in rented 
accommodation, 21 per cent as sub-tenants, and 
29 per cent in their own house, the corresponding 
figures among engineers are 60, 8, and 24 per cent. 


Adjustable Friction Clutch 


We have received particulars of the “* Elsi- 
Hydrostar’ friction clutch, manufactured by 
Hochreuter and Baum Maschinenfabrik, Ans- 
bach/Mfr., Wiurzburger Landstrasse, German 
Federal Republic. Our accompanying illustration 
shows a section through this design, the basic 
purpose of which is to transmit, during normal 
running, torsional moments elastically and to 
cut off the peaks by undergoing a certain amount 
of slip. In addition, the clutch can be used as a 
safety device to protect machinery from over- 
load, the magnitude of the torque at which slip 
begins being adjustable. In this way it can be 






2850 DIA 











Section through adjustable friction clutch 


used in the starting of heavy drives. In marine 
installations the fact that it can be engaged and 
disengaged during running renders it useful for 
operating engines in parallel. 

The principle may be seen from the illustration, 
where A is the driving and B the driven shaft. 
The driver has bolted to it the double-conical 
housing C, while the driven shaft has mounted 
on it the spider D which carries pins, such as E. 


¢ 
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The latter engage with the segments L, L’, &c., 
which are free to move both axially and trans- 
versely. Bolts H passing through the segments 
connect the conical drive plates F and G which 
can be disengaged by the application of oil 
pressure in the cylinder J. Engagement ts 
effected by the helical springs shown, whose 
tension can be adjusted by the nut K. Any 
stronger torque than the value set by means of 
the springs causes slipping to occur. 


International Institute for Labour 
Problems 


In the course of a ceremonial meeting which 
took place recently at Jambes (Namur), the 
board of directors of the Institut International 
pour VEtude des Problemes Humains du 
Travail—Centre Mondial de Promotion du 
Travail was installed. The General President, 
Mr. Jean Fourmoy, speaking about the objectives 
and activities of the International Institute, 
which at the present time includes the represen- 
tatives of fourteen countries, declared that it was 
necessary to substitute more rational structures 
for goodwill and empiricism, and to humanise 
labour, that is to say to redirect and construct the 
social organisation by drawing inspiration from 
the material, psychological, moral and spiritual 
needs of man. 

The first Congress of the Belgian section 
studied the “ Relations between Labour, the 
Sciences and Technics.” The second Congress 
will be held at Bruges in June, 1959, and its theme 
will be: ‘“ Labour, fatigue, rest, spare time, 
leisure hours, and relaxation.” 

The next international congress will take place 
at Namur in 1960. On its agenda will be put the 
two important subjects mentioned above which 
will in the meantime have been studied by the 
various national sections. 


International Congress for Building 
Studies 


The International Council for Building 
Research Studies and Documentation (Conseil 
International du Batiment pour la Recherche, 
Etude, et la Documentation, C.I.B.) announces 
that it will be holding its first international 
congress in Rotterdam from September 21 to 25 
in connection with its General Assembly. The 
congress will be open to members, their repre- 
sentatives, and any other experts in the sphere of 
building, and will be devoted to a number of 


subjects of topical interest to the building 
industry. Papers will be read and discussed on 
fundamental and applied building research, 


documentation and the dissemination of know- 
ledge. A special aspect which will be considered 
is that of building in the tropics. Some of the 
themes which will be discussed are “* Design and 
Calculation of Structures: Safety Factors” 
(Professor E. Torroja, Spain), ‘* Research 
Problems relating to the Application of Heavy 
Concrete Elements *’ (Professor G. Kutznetsow, 
U.S.S.R., and Dr. M. Jacobsson, Sweden), and 
“Fundamental Aspects of Transmission of 
Knowledge ** (L. M. Giertz, Sweden). Full 
information can be obtained from the Secretariat 
of the C.I.B., c/o Bouwcentrum, P.O. Box 299, 
Rotterdam, The Netherlands. 


International Fair at Liége 


This year’s International Fair at Liége will be 
held from April 25 until May 10. Although 
taking place at the same time as the Brussels 
International Fair, it is not competitive with, 
but complementary to, this event, being a purely 
technical fair, with principal sections devoted 
to mining equipment and mechanical and elec- 
trical engineering, presented in twenty-two indus- 
trial groups, including, this year for the first time, 
industrial nucleonics and material for the preven- 
tion of industrial accidents. Three special 
exhibitions will be held, viz., “ Plastics in 
Industry,”’ “‘ Industrial Chemistry,’ and “* Water 
Engineering.’ Full information may be obtained 
from the U.K. representative, R. C. Liebman, 
178, Fleet Street, London, E.C.4 
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“ Hydrocracker ” Bearing Test 
Apparatus 


BY OUR AMERICAN EDITOR 


"THE American Machine and Foundry Com- 
pany, of Greenwich, Connecticut, recently 
released interesting details of a new bearing test 
apparatus, which was developed by G. A. G 
Fazekas and E. P. Cochran, Jr. The test rig 
described is intended primarily to explore 
boundary lubrication and maximum load capacity 
of high-duty marine and automotive bearings 
The existing prototype is suitable only to impose 
static or quasistatic unidirectional load, but it 
can be readily adapted to exert a unidirectional 
pulsating load as well 
Since bearing design centres around ultimate 
load carrying capacity, mostly under quasi- 
boundary lubrication, a large number of bearing 
materials have to be tested in combination with 
various lubricants, under steady and/or alternat- 
ing load and under conditions resembling actual 
service. Full-scale testing, comparable “* dynamic 
load,” and ease of handling are thus primary 
requirements of a test rig serving this purpose : 
the measurement of eccentricity or attitude angle 
is of secondary importance. These reasons 
prompted the present development of the * nut- 
cracker ™ type of rig, in which the load is applied 
hydraulically. The machine was designed to 
suit 2°125in by 1-°188in standard American 
marine engine bearings and has been named the 
* Hydrocracker.” The nutcracker principle 
involves squeezing two bearing halves against 
a rotating shaft, with the entire mechanism being 
arranged in a freely floating frame. From the 
concept of a free body, it follows then that the 
torque acting on the frame closely approximates 
journal friction, a direct measurement of which 
is usually of advantage. The nutcracker principle 
known and the novel features of the 
present machine are : (1) the hydraulic applica- 


is well 





** Hydrocracker ** bearing test 
assembly 


Fig. 1 Diagram of 


tion of the load, (2) the superimposing of an 
adjustable alternating component upon the 
steady (mean) load, and (3) the water cooling of 
the shaft, which accelerates the stabilisation of 
the bearing temperature 

Fig. | shows the basic principle of the machine : 
a pair of identical chucks a is mounted slidably 
in a heavy frame 4, and is loaded through a 
hydraulic cylinder of 1 square inch area to 
squeeze the two bearing halves d against the test 
shaft e. The load is transmitted to both chucks a 
through 0-12Sin thick soft copper strips f that 


cater for small misalignments. The frame itself 
floats thus on the test shaft e, which, in turn, is 
mounted in a pair of ball bearings, and is driven 
by a 3 h.p., 1750 r.p.m., ** Varidrive*’ unit. 
Shaft speed can be set from 400 to 3000 r.p.m. and 
be measured by a tachometer. 

To load the hydraulic cylinder c, a hand pump 
of 8000 1b per square inch capacity was used, 
with a non-return valve built into its outlet. In 
this way, a constant load could be maintained on 
chucks a without continuous actuation of the 
pump. A pressure gauge with an accuracy of | 
per cent completed the circuit. By this gauge, 
once the load was applied the pressure held 
indefinitely, without any make-up. Referring to 
Fig. 2, the lubricant was carried to both chucks a 
by a pair of jin bore rubber hoses 4. The latter 
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Fig. 2—Diagram of bearing lubricant flow 


were coupled to in bore passages entering the 
bearing shell. A 4% gallon per minute hydraulic 
pump c supplied the lubricant from a tank d 
to an oil filter /, whence it passed to chucks a 
The by-pass valve f allowed any preset pressure 
to be maintained and measured by gauge v 
A pan A caught drainage from the bearings and 
returned it to tank d. To stabilise the oil inlet 
temperature rapidly, a thermostatically con- 
trolled heater e was employed in the supply line 
To accelerate the stabilisation of the bearing 
temperature, the 2:125in diameter test shaft was 
bored out to lin 1.d., carried two rotary glands 
at either end, and was filled for water circulation 
A photograph of the complete rig is reproduced in 
Fig. 3. As made to date, it is suitable only for 
applying a static load. This stage is regarded as 
preparatory to the contemplated modification for 
applying a pulsating load in a manner described 
below 

The parameters to be measured unde 
boundary lubrication are about the same as with 
a classical test machine, except that clearance 
and attitude are of no practical importance. 
Therefore, only bearing load, journal friction, 
temperature and pressure of lubricant, quantity 
and temperature of shaft coolant were measured. 

Bearing load was measured by reading 
hydraulic pressure from a gauge, and correcting 
it from a calibration chart referring to net chuck 
load versus hydraulic pressure. It will be appre- 
ciated that the top bearing carried.a slightly 
heavier load owing to the dead weight of the 
frame, which amounted to 37-Slb. This was 
deemed negligible, however, in comparison with 
the hydraulic load. 

Friction torque was indicated directly by the 
restraint imposed on the frame through the 
torque arm g in Fig. |. As the frame floats on 
the shaft, theoretically it measures journal fric- 
tion less the retarding torque generated by the 
momentum of the outflowing lubricant. The 
latter proved to be several orders of magnitude 
smaller than the friction torque, so that it was 
neglected. 

Temperature measurement of the lubricant 
was Carried out at two points in each bearing shell, 
by copper-constantan couples made of 0:010in 
diameter wire. One pair was located in the 
supply lines, directly at the entrance to the 
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chucks ; the other pair was mounted in narrow 
slits where the two bearing halves almost joined. 
Similarly, the temperature of the shaft coolant 
was also measured at its inlet and exit, with the 
purpose of checking its effectiveness. Under high 
duty, the temperature rise was of the order of 
10 deg. Fah. 

In the hydrodynamic phase of such experi- 
ments, the Sommerfeld Number is the generally 
accepted common denominator for correlating 
test results, which is tantamount to assuming 
that (a) bearing geometry—including shape of 
film—is unaffected by load or temperature ; 
that (b) fluid viscosity is substantially constant 
throughout the film; that (c) journal and 
bearing have identical temperatures ; that (d) the 
fluid is a Newtonian one ; and that (e) Fogg’s 
thermal wedge does not exist. In a_ lightly 
loaded bearing, as is customarily employed in 
heavy engineering, these assumptions are often 
well approximated—but in a heavily loaded 
high-speed bearing virtually none of them is 
tenable. 

With regard to variations of lubricant vis- 
cosity it is well known that there is a three- 
dimensional temperature field in any bearing 
which translates about exponentially in terms of 
viscosity. Superimposed upon it is a. two- 
dimensional variation of pressure having again 
an exponential effect on viscosity. Even in a 
moderately loaded bearing, a peak pressure of 
2000 Ib per square inch only may bring about a 
local increase of viscosity by a factor of two. If 
one adds to this the fact that journal and bearing 


Fig. 3- Bearing test apparatus in operation 
are seldom held at identical temperatures lubri- 
cant viscosity may easily vary by a factor exceed- 
ing five. One is led thus to the conclusion that 
* lubricant viscosity per se is a meaningless 
term when applied to highly loaded bearings. 
Regarding bearing geometry the picture ts 
rather similar : few bearings are truly round to 
within, say, 10 per cent of the nominal clearance. 
and fewer still are rigid enough to remain round 
under load. A deflection, wear, or permanent 
set of 0:00020in may thus be equivalent to a 
20 per cent change in clearance. For these 
reasons the developers of the test rig do not 
expect close agreement with other experiments. 
As matters now stand, bearing rigidity, and 
method of temperature (viscosity) measurement 
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for more variation 
refinements of the 


account 
than 


alone seem to 
between test results 
testing apparatus. 
Turning next to the boundary phase, the present 
experimenters feel that Sommerfeld’s Number is 
not applicable here, not even * theoretically *’ 
yet test results below the “knee” are still 
correlated on that basis. They found that the 
actual position of the “ knee ** depends on the 
rate of load application. By increasing load 
gradually, at 1000 lb per hour, they succeeded in 
more than doubling load capacity and shifting 
the “knee” by a factor of two. The maximum 
load applied was 8000 lb, corresponding to 
3170 1b per square inch mean pressure. The 
bearing survived this load, and probably could 
have stood more. As a result of this work the 
following three conclusions are drawn : (1) The 
Sommerfeld Number is not significant below the 
“knee.” (2) In exploring the position of the 
“knee,” rate of loading must be considered 
(3) Some criteria should be established as to what 


constitutes the limit load for the validity of 


Sommerfeld’s Number. 

The present test rig is perhaps the simplest one 
so far used for fatigue tests on bearings. — Its 
simplicity brings in its wake not negligible 
hysteresis for which one has to correct from 
calibration tests. Fortunately, the possible error 
is very much smaller than the scatter one inevit- 
ably encounters in bearing tests, so that the test 
data can be deemed reliable at least on a com- 
parative basis. 


400,000 Ib Universal Testing Machine 


A New 400,000 Ib Universal Testing Machine, 
Model ** UEH,” was demonstrated recently by 
the Tatnall Measuring Systems Company, of 
Phoenixville, Pennsylvania. The machine is 
made up of two sections—a press section weigh- 
ing 19,000 Ib and a 2000 Ib control console, 
which incorporates electric motor-driven hydrau- 
lic pumps, control components and the indicator 
dial. An interesting aspect of the new design 
allows tension and compression tests to be per- 
formed in the same test area. This eliminates 
having to move the test specimen or part from 
one place on the machine to another. 

The machine employs two push-pull cylinders 
which are hydraulically operated through a 12in 
stroke. A separate servo-valve controls each 
cylinder movement so that both cylinders track 
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together regardless of the amount of load 
eccentricity to which the machine is subjected. 
The upper platen may be positioned steplessly 
along the entire length of the vertical support 
columns and is locked into position by hydraulic 
locks. The test machine structure is especially 
rigid to minimise the spring constant of the 
machine and to resist horizontal thrusts due to 
eccentric loading in any direction. The hydraulic 
control of the machine through servo-valves 
provides constant loading rates, load holding, 
load cycling, load programming and rapid platen 
movement. Furthermore, the hydraulic cycling 
arrangement within the machine provides efficient 
recoil shock absorption. 

The machine incorporates an electronic weigh- 
ing system. It reads out into a 30in multi-range 
dial indicator, a flat bed X-Y recorder, a digital 
indicator, or other data-handling devices that 
require “ digitising,’ such as an automatic 
typrewriter, printer or card puncher. The load 
signals are developed by forces in both tension 
and compression, statically and dynamically, and 
can be used in closed loop feed-back circuits for 
automatic control purposes. The two-cylinder 
design of the machine eliminates the requirement 
of a pit. The hydraulic grips are situated, 
respectively, in the loading platen housing and 
in the crosshead. The maximum vertical operat- 
ing space is 66in; the distance between support 
columns is 36in. 

One face of both the upper and lower hydraulic 
grips is adjusted with a manual, calibrated screw. 
This allows both grips to be precisely aligned 
one above the other to keep any bending or 
torsion forces, which would reduce the accuracy 
of the test, from being imposed on the specimen. 
The grip teeth are fully seated before any force is 
applied to the specimen, thus prolonging grip 
life. A small pyramid-shaped tooth design 
allows many more teeth to be used per square 
inch of gripping surface, thus greatly increasing 
gripping effectiveness. The rigidity of the 
hydraulic grips eliminates many problems 
inherent in wedge grips, including slippage of 
the specimen in the grips and slippage of the 
grips in the crosshead. Therefore, the motion of 
the hydraulic grip crosshead closely approaches 
the stretch at the gauge length so that, for any 
but the most exact tests, a measurement of 
crosshead movement is sufficient to measure the 
stretch of the specimen. This reduces the need 
for expensive extensometers. The grips can 
accommodate compression loads and alternating 
compression-tension loads as readily as pure 
tension loads. 


‘* Twistor *’ Magnetic Wire for 

Shift Registers in Computers 

A REVERSIBLE shift register using a single 
magnetic wire as the memory element is being 
developed at Bell Telephone Laboratories. This 
new device, which promises to be cheaper to 


make than conventional shift registers, was 
described recently at the Conference on 
Magnetism and Magnetic Materials, Phila- 


delphia, in a paper by A. H. Bobeck and R. F 
Fischer, of Bell Laboratories. 

Shift registers are employed in_ electronic 
computers and similar equipments. — Essentially 
they are temporary storage devices and their 
function is much the same as that of delay 
lines, except that in a shift register the stored 
pulses can be shifted along at will. This shift 
register takes advantage of the * twistor ”’ tech- 
nique recently developed at Bell Laboratories. 
Its operation depends on the fact that a wire of 
magnetic material, when twisted, can be mag- 
netised most easily in a spiral direction and can 
store pulses when subjected to a suitable mag- 
netising field. The amount of twist applied 
serves to regulate the magnetic interactions 
between magnetised zones. These magnetised 
zones can be slid along the wire under the control 
of externally applied multi-phase advance pulses. 

In the experimental shift register, information 
bits are written in and slid along by means of 
tiny eight-turn solenoids, each 0-075in long and 
spaced 0:07Sin apart. These coils are wound 
on a ceramic tube and the magnetic wire (0-002in 
diameter Permalloy) is stretched through the 
centre of the tube. 
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Five-advance ‘* twistor’* shift register developed at 


Bell Telephone Laboratories. The shift solenoids are 
wound on a ceramic tube and the magnetic wire is 
stretched inside the tube 


Simultaneous pulsing of three adjacent coils 
iS necessary to insert a magnetised zone into the 
register. Two coils must be pulsed to slide this 
zone along the wire. For example, if a “ bit” 
is stored by pulsing coils 1, 2 and 3, it can be 
moved along one space by properly pulsing 
coils 1 and 4. The pulse current required 
for the advance operation is about 140mA. To 
clear the wire after a bit has been advanced, the 
erase coil is pulsed with about 240mA. 

To read out the signal at the end of the register, 
a pulse of about 170mA is passed through three 
special ** read-out” coils. If a“ bit” is present, 
a voltage pulse appears across the magnetic 
wire. In the absence of a“ bit,” no voltage pulse 
appears. 

Tests on a five-advance register have demon- 
strated the feasibility of this device. It is capable 
of storing three bits per inch, and calculations 
have shown that the capacity can be increased 
to ten bits per inch. Two-directional operation is 
easily secured. No diodes are required, thus 
allowing a reduction in the drive power. The 
upper frequency limit has not been established, 
but a several hundred kilocycle bit rate is 
believed to be possible 


Oil-Fired Snow Disposal Equipment 


FoR removing snow at the same rate as it 
falls, Esso Research and Engineering Compaay, 
Linden (N.J.), has developed oil-burning equip- 
ment which is reported to have been tested on 
large parking spaces and airfields. It is claimed 
that a layer of snow 8in thick covering an area 
of 37,500 square feet can be removed within an 
hour. The snow-melting equipment consists of 
a burner mounted in a pit Sft square by I1ft 6in 
deep. The pit is filled with water which is kept 
heated by the burner. Snow is dumped into the 
water and melts at once. the overflow being run 
off into the drains. The system, it is stated, 
allows a 98 per cent utilisation of the upper 
calorific value of the oil, 14 gallons being enough 
to melt about | ton of snow. Compared with the 
use of snow-melting chemicals which may 
corrode aeroplane components if used on air- 
fields, the system is stated to have obvious 
advantages. It is claimed that traffic problems 
connected with the use of snow lorries are 
avoided and that melting by oil burners is much 
more economical than steam-heated coils em- 
bedded in the ground 
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Personal and Business 


Appointments 


Mr. R. M. TAyLor has been appointed chairman 
of Richard Costain (Africa), Ltd., and is to take up 
his position on February | 

Mr. E. D. JoHNSON has been appointed chief 
draughtsman to the Barkfield works of Steam and 
Combustion Engineering, Ltd. 

THe MINISTRY OF SUPPLY announces that Dr. T. S 
England has been appointed head of airborne radar 
at the Royal Radar Establishment, Malvern 

Mr. T. A. RoGers has been elected President of 
the Institution of Mining Engineers for the year 
1959-60, in succession to Mr, H. A. Longden. 

Mr. D. D. MorreELL, managing director of the 
Mitchell Construction Company, Ltd., has been 
appointed a director of Mitchell Engineering, Ltd 

Power Jers (RESEARCH AND DEVELOPMENT), Ltd., 
has appointed Mr. N. M. Clark, A.M.1I.Mech.E., to 
be its chief engineer in succession to Mr. J. Hodge 

Mr. J. A. Haywarp, a director of overseas com- 
panies of the Firth Cleveland Group, has now, in 
addition, been appointed to the board of Firth Cleve- 
land, Ltd 

THE British TRANSPORT COMMISSION States that 
Dr. F. E. Jones, M.LE.E., a director of Mullard, Ltd., 
has accepted its invitation to become a member of the 
€ommission’s research advisory council. 

Mr. J. Row.ey, A.M.I.Mech.E., has joined 
Armstrong Siddeley Motors, Ltd., as assistant to the 
chief designer, diese! engines. He will be concerned 
with the A.S.M.-Maybach diesel engines 

Lioyp’s REGISTER OF SHIPPING announces that 
Mr. T. Telfer has been appointed as principal 
refrigeration, In succession to Mr 
who retires at the end of January 


surveyol for 
H. R. Howells 

Sunvic Controis, Ltd., has announced that Mr 
C. F. Walters has been appointed ales 
manager covering all of the company’s products, but 
is retaining responsibility for the domestic products 


general 


division 

THt British AND COMMONWEALTH = SHIPPING 
Company, Ltd., states that Captain M. S. Hodson 
has been appointed marine superintendent of the 
Union-Castle Line at Southampton, in 
Captain C.S. G. Keen 

C. A. Parsons AND Co., Ltd., announces that Mr. 
ft. W. Gardner, deputy chairman, has been appointed 
chairman in succession to the late Sir Claude Gibb 
Mr. H. H. Mullens has been appointed deputy chau 
man, and Mr. G. M. Baker, managing director 


Succession to 


LANDMASTER, Ltd., has announced the appointment 
of Mr. J. E. Brvden as home sales manager. Mr. A. P. 
MecNeil-Smith has been appointed to the sales staft 
ind his d and exhibition 
administration, together with general sales promotion 
for Gardenmaster rotary cultivators 


ities will include show 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd.. that Mr. J. W. Potter has been 
appointed secretary in succession to Mr. D. Thomson, 
who has retired. Mr. A. D. Jacklin has been appointed 
chief inspector, and Mr. W. H. Brodie, 
inspector, following the retirement of Mr. H 
1YSS 


announces 


Annis, 
chief inspector, at the end of 

GENERAL Erecrric Company, Ltd., has announced 
the following appointments at us Erith works: 
Mr. S. W. Hyde, works superintendent Mr. F. J. 
Beesley, works manager, and Mr. W. E. J. Rees, 
production manager and assistant. In the Pirelli- 
General cable division the following managerial 
appointments have been announced Mr, &. % 
Everard has been appointed deputy general manager 
under Mr. N. Lewis-Smith, general manager of the 
division Mr. A. Loryman has been appointed 
commercial manager ; Mr. Norman Smith, manager, 
export sales. In the wiring sundries department, 
Mr. W. G. Keer has been appointed manager and 
Mr. F. J responsible for 
Witton moulded insulation sales 


Ferry, assistant manager 


Business Announcements 


INCORPORATED PLANT ENGINEERS 
Gardens, London, $.W.1, has changed its nan 
Instituuon of Plant Engineers 

Mr. GORDON HELPS, joint 
Humphreys and Glasgow, Ltd., has ret: 
of ill-health. He 1s sixty-three 

Sunvic Controis, Lid., ates 
office is now at Crown House, Aldwych, 
W.C.2 (telephone. Temple Bar 8040) 

Brook Morors, Ltd., states that its Sheffield sales 
office has been moved to Saxone House, 4, George 
Street, Sheffield (telephone, 28477/8) 


Grosvenor 


¢ to the 


managing director of 


n account 


London 
London 


that its 


assistant chief 


Mr. R. C. Bird, managing director of Petbow, 
Ltd., and Mr. M. K. Westlake, service manager, are 
to leave for the Middle East on February 2. 

GRIFFIN AND GEORGE (SALES), Ltd., announces 
that its offices and warehouse at Cheetham Hill Road, 
Manchester, 4, are now connected to the Telex 
system on Telex 66-450 

THE GENERAL CABLE MANUFACTURING COMPANY, 
Ltd., and BrRITANNIC CaBLrs, Ltd., announce that 
their Manchester branch is now operating from 17 
Mason Street, Manchester, 4 (telephone, Blackfriars 
9969). 

Mr. J. ARTHUR REAvELL, M.I.Mech.E., chairman 
of the Kestner Evaporator and Engineering Company, 
Ltd., and Mrs. Reavell, left Southampton on January 8 
for South Africa and a tour of the Kestner South 
Africa company’s offices and associated plants 

New Day Ececrric, Ltd., has closed its factory at 
Chalford, Glos. The sale of domestic appliances and 
wiring accessories will be discontinued as soon as 
existing stocks are exhausted. New Day sales office 
is Operating from Dursley, where a spares and repairs 
section has also been set up 

THE MACHINI Toor TRADES ASSOCIATION 
announces that a goodwill mission from the British 
machine tool industry has left for a short visit to 
Spain. Members of the Mission are as follows 
Mr. R. D. G. Ryder, Mr. K. Bishop, Colonel C. W 
Clark, Mr. P. B. Hugman, Mr. J. T. Lang, Mr. J. ¢ 
Snow, Mr. H. Williams, and Mr. Guy Chesham 

BURTON GRIFFITHS AND Co., Ltd., and DRUMMOND 
AsouirH (SALFS), Ltd., have jointly announced that 
Drummond Asquith (Sales), Ltd., has assumed full 
responsibility for sales and service of Gould and 
Eberhardt machine tools in Great Britain and Eire 
The change of policy is a result of the desire of Gould 
and Eberhardt to have certain of its machines mant 
factured in the United Kingdom 

PRAT-DANIELS (STROUD), Lid., states that it has 
moved its London office from Westminster Palace 
Gardens, S.W.1. The London office of the Daniels 
Group, which includes T. H. and J. Daniels, Ltd., 
British Boiler Accessories, Ltd., and Prat-Daniels 
(Stroud), Ltd.. is now at 62/3, Fenchurch Street, 
London, E.C.3 (telephone, Royal 4122 6305). Mr 
A. QO. R. Johnson, managing director of T. H. and J 
Daniels, Ltd., has joined the board of Prat-Daniels 
(Stroud), Ltd 

VictoR Propucts (WALLSEND), Ltd., 
the reorganisation of its home sales arrangements 
with district offices and district managers as follows 
East Midlands, Mr. L. Bell, 42, Storrs Road, Chester 
field; West Midlands, Mr. J. M. Foggo, * Rock 
ville,” Cherry Orchard, Lichfield, Statfs South 
Wales, Mr. W. Davies, Llwydcoed House, Llwydcoed 
Aberdare, Glam ; North Western, Mr. E. Thompson 
165, Mustard Lane, Croft, Near Warrington 
North Eastern, Mr. W. Winn, 6, Alderson Drive. 
Doncaste! Scottish office, Mr. A. D. Hunter, 37 
Morningside Road, Edinburgh, 10, and London 
office, Mr. E. Roseby, 1327, London Road, Norbury, 
London, S.W.16 


announces 


Contracts 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., has received an order from the British Transport 
Commission for 124 sets of electrical equipment for 
converting multiple-unit trains on the 1500V d.c. lines 
of the Eastern Region, British Railways, from 
Liverpool Street to Chelmsford and Southend, to 
operate on high-voltage single-phase a.c. at S50cs 
The trains will retain their existing traction motors, 
which will be supplied with d.c. from germanium 
rectifiers to be produced by the A.E.I. Heavy Plant 
Division, Rugby. Transformers and smoothing 
equipment will be manufactured at the Metropolitan- 
Vickers Wythenshawe works, and other equipment at 
the company’s main works at Trafford Park 


Miscellanea 


CANADIAN Paciric Liner.—The keel of the new 
liner for the Canadian Pacific Steamships, Ltd., was 
laid on January 27 at the Walker Yard of Vickers- 
Armstrongs (Shipbuilders), Ltd. The ship has the 
following particulars : length 6S50ft, breadth &6ft 61n, 
depth 48ft, gross tonnage 27,500 tons, service speed 
21 knots, passengers 200 first and 860 tourist 

ADDITIONAL SHIP-SHORE V.H.F. Service.— The 
third in the chain of ship-shore v.h.f. telephony 
stations operated by the Post Office came into opera- 
ton in the Isle of Wight on January 21, providing 
radiotelephone communication between telephone 
subscribers in the United Kingdom and suitably 
equipped ships of all nationalities in the approaches 
to Southampton and the English Channel within 


about 50 miles of St. Catherines Point. Shore equip- 
ment is on St. Boniface Down, near Ventnor, and the 
calls are handled by the existing Post Office coast radio 
station at Niton. Communication is on a single- 
frequency calling channel (156-8 Mc/s) and a two- 
frequency traffic channel using 161-85 Mc/s for 
transmission and 157-25 Mc s for reception 

COMPUTER DEMONSTRATIONS.—It is announced by 
Winston Electronics, Ltd., Shepperton, Middlesex, 
that a Beckman Berkeley EASE, type 1100, analogue 
computer, with digital output input translation, is 
being flown to Britain early in February to be 
exhibited privately in Centra! London. Those 
interested should communicate with Mr. Keith 
Laurence, sales director of Winston Electronics, 
Ltd. (the Beckman; Berkeley agent in Great Britain). 
Full-scale demonstrations will be given on February 
10, 11 and 12. 

P.V.C. VALves.—P.V.C. valves from 4in to 6in 
bore now being made by Turner and Brown, Ltd., 
Davenport Works, Bolton, employ conventional 
metal bonnet assemblies incorporating ‘* Neoprene,” 
*Hypalon ” or Nitrile’ rubber diaphragms. The 
valve bodies are manufactured from P.V.C. and may 
be supplied with either standard or non-standard 
flanges, complete with mild steel backing rings. They 
are chemically inert up to 70 deg. Cent., and have a 
compression flange and loose backing ring which 
enables a valve to be set at any angle 


VEHICLE PRODUCTION.--The January, ‘1958, 
Monthly Statistical Review of the Society of Motor 
Manufacturers and Traders, Ltd., shows that, during 
the first nine months of 1958, Great Britain was, in 
terms of vehicles produced, the third largest producing 
country, with 1,012,667 vehicles, against 1,097,983 in 
Western Germany and 3,478,428 in the United States 
of America However, Britain built the largest 
number of 6816, against 5357 in Western 
Germany, and the second largest number of goods 
vehicles (U.S.A. 610,980, U.K. 222,855) 


Wipe-ANGLE CATHODE-Ray TuBe.--A new Edis- 
wan-Mazda electrostatically-focused television 
cathode-ray tube with a deflection angle of 110 deg. 
is announced by Siemens Edison Swan, Ltd. It is 
made in 17in and 2lin sizes, and its wide angle, 
together with a shorter electron gun assembly, will 
allow a reduction of 6in in the front-to-back measure- 
ment of receivers. A _ silver-activated screen, now 
being applied to all Ediswan-Mazda tubes with elec- 
trostatic focusing, Is stated to provide approximately 
20 per cent more light output. Two new Fdiswan- 
Mazda _ frame-scanning valves, “30PI8~° and 

30PL13, are being introduced specifically for 
frame-scanning of 110 deg. tubes. 


buses, 


AND VacuUuM Test EQuUIPMENT.—A 
portable test equipment has been developed by 
Bryans Aeroquipment, Ltd., 15, Willow Lane, 
Mitcham, Surrey, for checking both pressure and 
vacuum systems and their gauges in situ. The equip- 
ment contains a hand-operated reciprocating pump 
fitted with non-return valves and so constructed that 
either the negative or the pressure sides are auto- 
matically sealed when the other one is being used 
Two jin hose connections are provided for coupling 
the equipment to a system being tested on both the 
pressure and on the reduced pressure sides. The 
pump is designed to provide negative pressures of 
Oin to 30in Hg and positive pressures of 0 Ib to 115 Ib 
per square inch. The gauges fitted in the equipment 
can be checked against a standard such as a mano- 
meter or other gauge without removal from the case, 
and each gauge is fitted with a choke to prevent 
sudden surges of pressure to the instrument. 


PRESSURE 


AIR CONDITIONING IN SHIPS.—A_ paper entitled 
‘The Development of Air Conditioning in Ships” 
was presented before a joint meeting of the Institute 
of Marine Engineers and The Institution of Naval 
Architects on January 13 by S. J. Jones, B.Sc., and 
J. K. W. MacVicar. The paper, after a short 
historical introduction, breaks down the spaces in a 
ship from the point of view of air treatment and then 
considers One section, namely, the accommodation. 
The physiological effects of surrounding air condi- 
tions are discussed and human comfort related to a 
scale known as “ effective temperature.”” A typical air 
conditioning calculation is given for a ship’s dining 
saloon both for cooling and heating cycles and design 
conditions suggested for a number of routes. Des- 
criptions of current methods of air conditioning and 
controls are given and reference made to refrigeration 
plant developments, while the practical problems 
of the air conditioning engineer, together with the 
associated problems of both the naval architect and 
superintendent engineer, are examined. In a final 
section future developments are listed, and the paper 
includes drawings of air conditioning systems and a 
psychrometric chart. 
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British Patent Specifications 


When an i tion is c icated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
unless otherwise stated. The date first given is the date of applica- 
tion; the second date, at the end of the abridgment. is the 
date of publication of the complete specification. Copies of 
kt ations may be obtained at the Patent Offce Sales Branch, 

Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 








METALLURGY 


806,035. December 3, 1955. HratinG MATERIAI 
IN AN ELectric FURNACE, T.1. (Group Services), 
Lid., Rocky Lane, Aston, Birmingham, 6 


(/nventor : James Edward Gordon.) 

According to the invention molten material in a 
state of suspension in a levitation furnace is employed 
as a means for applying heat to another article o1 
material which is brought into contact with the 
molten material. The invention is particularly 
applicable to the heating and/or melting of materials 
which, on account of their high melting point or for 
any other reason, cannot be readily melted in the 
normal way. In the drawing A indicates a hollow 
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tubular radio-frequency heating coil which may be 
connected to any suitable generator. Fluid can be 
passed through the coil to keep it cool. The shape of 
the coil is such that it produces a magnetic field which 
reacts with the field it induces in a conducting body 
disposed within it in such a way as to produce an 
upward force on that body. A reverse turn B at the 
top of the coil produces a field which prevents the 
body from being shot out, so that it remains sus- 
pended in the coil and the large eddy currents induced 
in the body rapidly heat it to a point at which most 
metals melt. The invention lies in employing this 
suspended molten electrically conducting body as a 
crucible or a means for transferring heat to a non- 
conducting body placed within it. The suspended 
body is shown at C and may be of a high melting 
point metal or even of a conducting ceramic. The 
body becomes molten and the only limit is that set 
by the boiling point of this primary material. The 
operation is preferably carried Out in a vacuum or In 
an inert atmosphere to prevent oxidation or other 
contamination of the material. Quartz in the form 
of a rod D is inserted into the body C and the heat 
transferred to it from the body is sufficient to melt 
it so that it can be drawn out into a filament E. 
December 17, 1958. 


TRANSMISSION 


August 28, 1956.—OveRLOAD CLUTCHES, 
Kurt Schr6ter, Strassen 3a, Herkenrath b. 
Bergisch Gladbach, Germany, and Bernhard 
Walterscheid-Miiller, Haus zur Buchbitze, Loh- 
mar Siegkreis, Germany 

In the embodiment illustrated, the clutch com- 
prises an articulated-fork coupling member A welded 
to a tubular outer clutch member B which surrounds 

a relatively rotatable inner hub C on a splined shaft 
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D. The tubular outer member B is a short length of 
drawn tube with a series of longitudinal corrugations 
spaced around its circumference. These corrugations 
are of asymmetrical section, as illustrated in the lower 
view, and they provide the internal recesses for 
engagement by the outer ends of the clutch driving 
plungers —. The plungers are carried in guides dis- 
posed in the form of a star on the hub and they are 
spring-loaded into engagement with depressions on 
the inner surface of the tube B. The open end of the 
tubular outer clutch member is closed and sealed by 
three rings. The rings F and G fit closely over a 
flange on the hub and the intermediate ring G of a 
resilient material which lies between the two steel 
discs F and H effectively seals the interior of the 
clutch housing. The three sealing rings are retained 
in position by a resilient clamping ring J which is 
sprung into engagement. A rotatable locking cap K 
is held in position by the outer sealing ring and 
serves to retain steel balls by which the hub is locked 
on to the splined shaft.— December 31, 1958 


SCREW MECHANISM 


806,811. August 29, 1955.—Screw and Nut 
MECHANISM, George Kent, Ltd., 199, High 
Holborn, London, W.C.1. ( Inventor : Leonard 


William Jukes.) 

rhis invention relates to screw and nut mechanism 
for transmitting movement in which reaction is 
transmitted between the screw and the nut through a 
series of balls constrained to circulate in a closed 
helical loop. The nut body component A comprises 
a helical spring B, the turns of which are shaped to 
engage the balls over part of their peripheries. The 
spring is a snug fit in a recess in the body and, it is 
trapped against end-wise bodily movement by 
shoulders C. Provision can be made to hold the 
spring against turning by a key and slot connection 
By turning the screw D, the nut will be displaced by 
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the co-operation of the screw with the helical spring 
effected through the circulating balls. The fact that 
the nut is a spring enables the resilience of the spring 
to be employed to provide a degree of self-accom- 
modation between the nut, the balls and the screw 
sO as tO Maintain proper co-operation at all times. 
Preloading the spring is achieved by so forming the 
shoulders C on the two parts forming the body 
that when these two parts are clamped by bolts, the 
shoulders compress and preload the spring. The 
mechanism permits ready adjustment, and by a 
degree of preloading, affords positive motion without 
backlash. A high degree of wear can occur before 
the lost motion takes place and this can be eliminated 
by adjustment to provide additional spring compres- 


sion December 31, 1958. 
PUBE AND PIPE COUPLINGS 
806,173. April 20, 1956.—TUBULAR CONNECTIONS, 


Ltd., 
London, 


Chemical Industries, 

Chemical House, Millbank, 

( Inventor : John Millington.) 
The invention relates to unions between the tubular 
portion of a fitting of thermoplastic material and a 
tubular metal element. The connection, according 
to the invention, is capable of resisting leakage of 
liquid up to pressures about 400 Ib per square inch 
In the drawing A indicates a copper tube having a 
flared-out end portion B embedded in one end of a 
tubular polyethylene fitting C. The flared portion B 
has two axially spaced series of staggered holes D 
As the fitting C is formed, by moulding on to the 
tube, the polythene material flows into the holes 


r< 2s 
7 _A 


] 


th. 
E<| ee: 
PLLA LL 
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No. 806,173 


Imperial 
S.W.1. 


Imperial 





keying together the portions of the fitting outside 
and inside of the flared metal. The other end of the 
fitting includes annular resistance wire heating 
elements E embedded in the fitting but having exposed 
surfaces flush with the internal wall. The heating 
elements are provided with lugs F at which connection 
to an external electrical source may be made through 
lead wires. The arrangement of heating elements is 
such that when the elements are energised the material 
of the fitting is locally softened for the purpose of 
welding in the fitting one end of a pipe or tube of 
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thermoplastic material. When high pressure liquid 
flows through the connection, the portion G of the 
fitting is forced against the flared metal B by the 
pressure, thereby preventing leakage which might 
otherwise occur through the join of metal and thermo- 
plastic material and by seepage around the metal 
surface. December 23, 1958. 
806,481. November 30, 1954.—-Pirt 
James MacKay Ferguson, 
Drive, Bearsden, Dunbartonshire, 
Walter Gate Munro, 30, Dreghorn 
Colinton, Edinburgh, 13. 

The coupling comprises a sleeve presenting at 
least one internal annular abutment, at least one 
retaining ring, with packing disposed between them. 
The edge portion of the sleeve is slit at%a number 
of points around the circumference to present 
several narrow tongues which can be bent in to- 
wards the axis of the sleeve to hold captive the 
retaining ring. The packing is preferably in the 


COUPLING, 
* Hirta,’’ Buchanan 
Scotland, and 
Loan, 
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form of a ring. In the drawing of this coupling 
A is a sleeve presenting internal annular abutments 
B and C; D denotes a packing ring and EF is a 
retaining ring. The edge portions of the sleeve A 
are slit by cuts G and the tongues H so formed are 
bent in to hold the rings —. In the construction 
illustrated, the abutments B and C are formed by 
upsetting parts of the sleeves A and clamps J are 
used for compressing the packing rings D before 
fixing the retaining rings E in place. December 23, 
1958 


VALVES 


806,742. January 24, 1955.—-FLoat-ACTUATED 
Va.ves, S.P.E. Company, Ltd., (formerly known 
as Self-Priming Pump and Engineering Com- 
pany, Ltd.), Pulsometer House, 22-26, Lamb’s 
Conduit Street, London, W.C.1. (Inventor : 
Harold Edward Sydney Colliver.) 

The invention relates to float-actuated valves for 
controlling the level of a liquid in a tank or other 
vessel and is concerned with valves which are to be 
used under conditions | such that they may be sub- 
jected to negative “g”’ or be inverted (e.g. valves 
for use in high-speed aircraft). The valve is located 
within and near the top of the tank at the end of a 
down-turned inlet elbow. Around the mouth of the 
elbow is a valve seat beneath which is a movable 
closure member A carried on a flexible diaphragm. 
A closed chamber beneath the diaphragm ts so 
arranged that application of the pressure of the 
incoming fuel within the chamber causes the dia- 
phragm to move the closure member against the seat. 
Secured to the centre of the diaphragm and closure 
member there is a tubular stem B which has a lateral 
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opening C to the chamber. The upper end of the 
stem is open, through a gauze cap, to the fuel pressure 
in the elbow, and the lower end opens into the tank 
Beneath the diaphragm chamber is an annular float D 
which is guided on the tube E for up and down move- 
ment. Within the guide tube is a valve needle F 
which, when moved up against a light spring closes 
the lower end of the stem B. A head secured to the 
lower end of the needle has two laterally projecting 
ears G. The lower end of the guide tube is forked 
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and, pivoted within the fork, are the ends of two 
opposed levers H, of which the other ends have pin 
connections to the underside of the float 


and siot 
inderside 


In each lever is a pin which engages the 
of one of the ears on the valve needle head. Under 
the head is a fixed upright guide pillar on which a 
slidable up and down he weight 1s 
engageable with a button on the underside of the 
head but has no positive connection to the valve 
needie. In the operation of the valve, if the level 
in the tank falls below that desired, the float falls and 
the pilot valve needle F opens the lower end of the 
stem. This puts the diaphragm chamber into com- 
munication with the tank and releases any pressure in 
the chamber. The main diaphragm-controlied valve 
A then opens under the fuel pressure and fuel flows 
into the tank. When the desired fuel level is reached, 
the float rises and engages the pins on the levers H 
with the ears on the pilot valve head to push the 
needle up to close the outlet through the stem from 
the diaphragm chamber. Pressure then builds up 
in the chamber through the upper end of the stem 
and the main valve member A is moved to the closed 
position, the member being followed up by the pilot 
valve needle. If the valve is inverted or subjected to 
negative “ g,”’ the weight J moves against the button 
on the head of the pilot valve needle and moves it 
to the closed position, the main valve then being 
moved to (or held in) the closed position by pressure 
on the diaphragm. The float under these conditions 
is inoperative and the levers move out of contact with 
head.— December 31, 1958 
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valves by Crane 
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wharf onthe Thames, Once again all valve 
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Dry Vacuum Pumps with steam or electric drive, 

capable of maintaining a high degree of vacuum. awsoO n & 
Single stage dry slide valve pumps can maintain 

vacuum of 0-2 in. Hg. Barometric Reading against a Leta 


closed suction valve. ae 
stage type can maintain vacuum of | B ownie i td 


Double 
0-02 in. Hg. 
Illustrated is a single stage dry air pump with a | 

36 in. diameter air pump cylinder, 18 in. diameter | ELGIN WORKS - CLYDEBANK - SCOTLAND 
steam cylinder, and 18 in. stroke. | Telephones 





: Clydebank 2271/23 Telegrams: ‘‘ Pumps "’ Clydebank 
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LESS 
WEAR 
LESS WASTERS 
MORE 
PRODUCTION 
MORE 
PROFIT 











He METAL FOR PRESS T 





OOLS 


N. C. ASHTON LTD 


ST. ANDREW’S ROAD, HUDDERSFIELD ENGLAND 


TELEPHONE : 


HUDDERSFIELD 


6263/4 
CW 3269 




















Art or Industry 7? 


Both, 

It’s a copper dee for a cyclotron, 

We made it. Lee & Wilkes Ltd. We can make anything 
in copper. 

Coppersmiths. 

Or smiths in any metal. Our workers (man and boy 
Lee & Wilkes men, and their dads and grandads) are 
craftsmen, using the best of traditional methods combined 
with modern techniques and up-to-date machinery. Art 
and industry, you see? 

We fabricate pipes, make pipelines, plate and sheet 
products, extruded sections. We do Argon arc welding 
We manipulate tubes, bend coils like 





this copper transformer cooling coil, for instance. We're 
A.1.D. and A.R.B. approved, and we wish you could hear 
how proudly we say it! 
Not cheap. Good work never is. But worth every copper. 
Send for our literature 


LEE & WILKES LIMITED 


Smiths in any metal 


PRIORY COPPER WORKS, BREWERY STREET, BIRMINGHAM, 6 
Phone: ASTon Cross 2005-6-7 (P.B.X.) 
Grams: Kettle, Phone, Birmingham 


SPINNING, TOO! In any meta! up to 7 ft. diameter blanks. 
Accuracy to + .005 


69 
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Cranes 
and coking 





Coke Oven Loading Car at Manvers Main 
Right: Cranes at Dover Harbour 





protected 
from corrosion 


with 

















THE PATENTED 
RED LEAD PRIMER 





CHLORINATED RUBBER PAINTS 








the perfect combination for corrosion protection under 


highly acidic and marine conditions 


Manufacturers of BITUGEL, EVOKOTE and EVOTECT 
SEND FOR LITERATURE EVODE LTD., (PAINTS Dik N)) STAFFORD. Telephone: 2241-5 
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THE 


RESCOLASTIK 


REGD. 


SILICONE RUBBERS 


The most comprehensive range available 


TAKE ADVANTAGE of the technical resources and production facilities 
of the most modern silicone rubber plant in the United Kingdom. 


A. Prescolastik Expanded Silicone 
Rubber. Uses: Soft Gasketing, 
Vibration Damping, Seals, Pads 
and Dampers. 





Silicone Coated 
Diaphragms, Gas- 


C.  Prescolastik 
Fabrics. l SES 








B.  Prescolastik Silicone Rubber 
Sheet. Uses Gaskets, Seals, 
Diaphragms, Washers, etc. 


Prescolastik silicone rubbers offer 
the widest available range of com- 
pounds to meet the most exacting 
conditions 
General Purpose Grades 
Low Temperature Grades 
Low Compression Set 
Fuel and Oil Resistant Grades 
Silicone Coated Fabrics 
High Tensile Grades 
High Temperature Grades 
H.T.P. Resistant Grades 


ENGINEER 


I) enceBRADFORD 
WSO OULER C 


LIMITED 


STANNINGLEY 


AUTOCLAVES & 


VULCANISERS 
with Pat. Quicklock deer 


CHEMICAL PLANT, 
CREOSOTING PLANT, 
VACUUM DRYING & 
IMPREGNATING PLANT, 
HYDRAULIC 
PRESSWORK. 











HAMMERED OR 


HYDRAULIC PRESSED 


IN STEEL 


BLACK OR MACHINED 
TO 24 TONS 











K 
INCE FORGE CO. WIGAN 


PARKS FORGE LTO 
PROPRIETORS 














| Better than New 
with a.. 





PRECISION MADE in CARBON STEEL 


BRITISH WIRE THREAD INSERT 







































Kets, Seals, Tapes, Duc 4 and 
Flexible Lon Seanianetiog ommies Cellular Rubbers for ALUMINIUM and MAGNESIUM, == 
Designers and Engineers are invited to write to us for technical data. We also make Stainless and Bronze for 4 
other applications, == 
PRECISION RUBBERS LIMITED CROSS MANUFACTURING CO. (1938) LTD. Ss 
BAGWORTH, LEICESTER, ENGLAND Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath an 

Telephone: Bagworth 241 | Specialists in JET ENGINE LABYRINTHS CIRCLIPS, SPRING 
— WASHERS, SPRINGS. etc. 





NO OTHE PRESSES CAN COMPETE WITH THEM 
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PECHNOLOGICAL GYPSUM MANUFACTURING PLANI 


We equip the gypsum industry with complete technological 
units with capacities of 

SO, 75. 100, 150. 200, 250, 300, 400, SOO, 600. 700 1 24 hours 
We supply rotary kilns of most up-to-date design for the produc- 
tion of building and model gypsum, including other equipment, 
electrotechnical and measuring equipment, for the production of 
slow-setting (floor) gypsum, small up-to-date automatic shaft 
kilns. producing gypsum of high strengths 

We supply technological equipment for the production of gypsum 
in autoclaves for special requirements of electrotechnical and 
other industries 

We accomplish the deliveries, including erection, putting into 
operation and training of persont 

Our equipment meets world-wide requirements and guarantees 


an economical operatiol 


TECHNOEXPORT 


PRAHA CZECHOSLOVAKIA 


For information please contact 

EMBASSY of the CZECHOSLOVAK REPUBLIC, 
Commercial Section, 

6, Upper Belgrave Street, Long 


Tel: Sloane 1450 












~~ 
es 


rH ENGINEER 








cast, 
machined, 
and 
assembied 


under 





one roof 


This 18-inch diameter Marine Searchlight is ANOTHER product of 
the combined resources of Kent Alloys Limited. The body, 


mounting and detail parts are cast, machined, painted and assembled 
using the minimum number of bought-out parts. May we offer you this 
comprehensive service for the supply of assemblies to your requirements ? 


Kent Alloys Limited are equipped to machine 
most types of castings in Aluminium Alloys 







Magnesium Alloys Copper-based Alloys 
Steel Alloys . Cast Iron 






Constant liaison between our Foundries and Machine Shops ensures 
metallurgical and dimensional accuracy 








Kent Alloys Ltd 


ROCHESTER, KENT - Telephone: Strood 7674/7 
















ttt 


Member of the rid Birfielid Group 
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A Branch of The United Steel Companies Limited 


ill 
(Top) M.S. BAMENDA PALM, 7,350 tons deadweight, length - 415 ft., breadth moulded - 58 ft., depth moulded to shelter deck - 35 ft., machinery - 4 cylinder Swan Hunter Doxford 4,500 bh.p. engine, 


hull built from substantial quantities of Appleby-Frodingham plates and sections. (Owners: Palm Line Limited, London. Builders: Swan, Hunter and Wigham Richardson, Lid.) 
AFI62 
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STURTEVANT 


ENGINEERS 
CATHODIC PROTECTION 


of 


Buried Pipes, Tanks, Piles 

Condensers, Coolers, Heat Exchangers 

Water Circulating Equipment, Gates & Valves 

Ships, Buoys, Pontoons, Floating Docks 

Jetties, Piers, Marine Piling, Defences & Pipelines 

Tanker and Ballast Compartments, Water Storage Tanks 

and 

Any metal in contact with a large volume of soil, sea or 


fresh water 
Enquiries to our reference Z{LOLLE. 


ENGINEERING CO. LTD. 


Southern House, Cannon Street, LONDON, E. C. 4. 





AUSTRALIA STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTO 400 SUSSEK STREET SYONEY NSW 








of 2.5mm. Utile Mahogany veneers. Bonding A-70 and AX-100. 


Vie , 
The face veneer has a most attractive profiling and the edges of STANDARD SIZES: 


The PROFILCO panelling is a Plywood made from three layers THICKNESS: ;’ 
the boards have been moulded in such a way that, when joined 


together, the joints cannot be noticed A-70 Bonding 
The PROFILCO boards are carefully sorted in order to attain 7x? ex? 
a uniform appearance F le Ae 5 3 a a 









THE GRACEFUL 





A natural oil finish or cellulose lacquer finish is recommended AX-100 Bonding 8 7 ) A q E L L ; N G 
Samples and prices on application. Packed 15 boards to a bundle. 





C. F. ANDERSON & SON LTD. ISLINGTON * LONDON * N.1. 


TIMBER AND PLYWOOD IMPORTERS Tel: CANonbury 1212 (28 lines) 
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Massey forging presses can be used for three distinct purposes—die 


Massey designs include 
forging, extrusion and coining. They are simple to operate, 
enabling unskilled labour to be employed; and, practically, output 


Steam and Compressed Air Hammers, Pneumatic Power Hammers. 
is limited only by the material handling facilities provided. 


Friction Drop Hammers, Double-acting Steam and Compressed 
High Speed Presses are available in sizes from 300- to 3,000- 


Air Drop Hammers, Forging Presses, Trimming Presses, Tyre 


‘ : Fixing Rolls 
ton and Low Speed Presses from 300- to 1,000-ton. 


BS. MASSEY LF? OPENSHAW 


MANCHESTER ENGLAND 


MAKERS OF THE WORLD’S GREATEST RANGE OF FORGING PLANT 
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ROLLS-ROYCE 
instal VOKES K.600 KOMPAKS 


in their new Heat Transfer Rig. 


The new Heat Transfer Rig at Rolls-Royce Limited is playing a 


major part in their nuclear rescarch programme, and to ensure 








maximum protection our K.600 Kompak filters were chosen for the 
air intake filtration. The Kompak, tested in accordance with 
BRITISH STANDARD 2831. showed the following efficiencies with 
the highly penetrating test dusts specified:~ Against Aloxite 50-95" 

Against Aloxite 225—93°,,. Simple replacement of the filtering 
medium, low first cost and a GUARANTEED performance makes 


the Kompak your best buy. Full details available on request. 


** When specifying your filtration requirements, we strongly recommend 
that you request test information against B.S.S. 2831. 










These two views show the dual filter installations 
on the Heat Transfer Rig. Photo reproduced 
hy courtesy of Rolls-Royce Ltd. 

















VOKES LIMITED - GUILDFORD -: SURREY 


Tel: Guildford 62861 (6 lines). Grams & Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess, Gfd 


Vokes Australia Pty. Ltd., Sydney 


Represented throughout the Worid 
Air and Gas Filters for Chemical, Nuclear Energy, Oil Refinery, and Pharmaceutical applications etc; Atr conditioning filters; € ompressed air pipe line filters; Air, Oil, and Fuel filters for Diesel, Gas Turbine, and other 
ic engines; Hydraulic filters; Silencers for Engines, Fans and Blowers; High efficiency Multi Cyclones 
v325 


L 














THE ENGINEER Jan. 30, 1959 


| Goods to European Markets in 
| through wagons every day 

















For use on all types of Rotary and Semi-Rotary 


machines for Leakproof Fluid Transfer = ZEEBRUGGE 


Standard Sizes }”—3” B.S.P. DOVER = DUNKERQUE 
Special Sizes & Designs up to 6” B.S.P. 








Packing and handling absolute minimum 


As used by leading Engineering Companies and Government Departments Full particulars from:—Continental Superintendent, Victoria 


Station, London, S.W.1 for Dover route and Continental Traffic 


7 | & Shipping Manager, Harwich House, 129 Bishopsgate, London 
F I i N L I M I E D a E.C.2 tor Harwich route. 


CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE - 
Telephone : LEAMINGTON SPA 8111/2 | 





BRITISH RAILWAYS 


pats: Ei oy 


































Power for many purposes. Power to 
drive efficiently your plant or product. 
Power—at slow speed—single, double or 
triple reduction units giving 

45 different gear ratios driven by 

motors of up to | h.p. 

Power—from sturdy dependable 

G.E.C. Fractional Horsepower 


Geared Motor Units. 


Fully detailed illustrated publication 









on application 





fractional h.p. 
GEARED MOTOR UNITS 





THE GENERAL ELECTRIC CO. LTI MAGNET HOUSE, KINGSWAY, LONDON, W.C2 
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If over 90 years spent in the design, 


fabrication and erection of structural 
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place this work in our hands knowing it 
will progress smoothly to completion. Large 


tees Ss 


job or small, we have the resources to 





handle all your needs. We welcome the 


opportunity of serving you. 


DW) Cegjeomec uc veel. OTS 


ESTABLISHED 1867 Ouddal Lrgincews 











WALKER BROS. LTD. WALSALL, STAFFS Telephone: WALSALL 3136 
LONDON OFFICE: 66, VICTORIA STREET, S.W.1 Telephone: ViCtoria 3926 
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TRETC Qi «3=©6ChCELEVATORS 


MANUFACTURERS OF 
HIGH CLASS SPRINGS FOR ALL PURPOSES 


A large range of 
coil and flat 
springs. One off 
or bulk 
production to 
specification 




















i t 





COMPLETE HANDLING PLANTS 
SKIP HOISTS » CONVEYORS - BUNKERS 
ELEVATORS + BATCH WEIGHERS 


* 


a 67-69 ST. PAULS STREET, LEEDS, | ~* TELEPHONE: LEEDS 31938 (3 LINES) 


m io 
SWAN LANE: WEST BROMWICH | (OR) MECHANICAL EQUIPMENTS LTD, 


It i . O46 }MEST BROMWICH LLFGRAMS FLEXIBLE, WEST BROMWICH 
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TUBE 
EXPANDEES 


FOR ALL PURPOSES. 

As supplied to the 
Admiralty, British Electrical 
Authority, 

Railways, Oil Refineries, 
leading Boiler Makers 


and industrial users. 





LEADING TUBE EXPANDER 
MANUFACTURERS FOR OVER 70 YEARS 











REGD. TRADE MARK 








HYDRAULIC 
CONTROL 


SAWING 
MACHINES 


Unique in design. Proved 
in practice. One simple setting 


and it’s capable of dealing with any 





section within its range 
with blades of one pitch of 


tooth. The blade commences and 


YOU INCREASE 
THE PRESSURE 
TO SUIT 

THE SECTION 


finishes each cutting stroke 
with no pressure whatsoever. 


What a saving in blades! 








FAMOUS FOR SPEED 
ACCURACY AND RELIABILITY 








CHARLES WICKSTEED & CO (1920) LTD. SE KETTERING. Tel: Kettering 3113 





Yeereetetets. 
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METAL CASED OR 
METAL INSERT 
SEALS WITH 
GARTER SPRINGS 


hb 


tls ZZ Wt, YtU“’- Yl VAL 
PRECISION 
MOULDED 
‘O’ RINGS 


tt tte ttt 
PRECISION 
GROUND 
RECTANGULAR 
SECTION RINGS 


Vth, Wh 


te tt, Wi ll ZZ 


NU-LIP RINGS 


tb, Yi Wit, 











Rotary shaft seals for high speeds. Hair line lip contact 


and correct spring loading ensure minimum 


friction loss. Complete range of seals for shaft sizes 3° 


to 10° ex stock. Special seal sections for pressure 
applications. 


Wz Wt Wh, tte With tt, 
All British Standard and pre-standard sizes ex stock 
in addition to a large number of non standard and 
American sizes. Pioneer flash free ‘O' Rings are 
ideal for static or slow reciprocating application 
over a wide range of pressures. 

tt. tte th, th ht Whit Wh 


Ground to close limits on the outside diameter, 
Pioneer Rectangular Rings give perfect sealing 
on high pressure reciprocating applications. 


ttle tt the he Wl 
A special section Sealing Ring superior to ‘O’ 
Rings or Rectangular Rings on low pressure 
applications up to 600 p.s.i. Cannot roll or twist 
in the groove. Hair line contact sealing lips 
ensure low frictional resistance. Interchange- 
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CROSTHWAITE FURNACE 
| SCRIVEN MACHINE 


$ and 
TOOLS LTD. 
| York Street Ironworks, Leeds 9 


Tel.: 32411-2 
32, Victoria Street, London, S.W.1t Tel.; Abbey 2966 





ALBION 







your counting 
& measuring problems 
There is an ‘ALBION’ ratchet or revolution 
| < ter for every application Fit your machines 
with these efficient counting instrum 
| 


will show your output at a glance 


INSTRUMENT DIVISION 


| Ratchet and 
_| Revolution Counters 





PATENTED 
DESIGN 


Let us solve 


ents which 


Wa Whth Whth th ti Wt Wht Wil 
HYDRAULIC 
PACKINGS 

& WIPER SEALS 





able with British Standard "O' Ring sizes. 


th tht Wh Whe Wis 


Used as hydraulic and pneumatic Piston Seals, 
hydraulic cylinder or valve stem packings. 
Pressures up to |,500 p.s.i. Six types are 


available in a wide range of sizes. 


Pioneer Oilsealing & 


COTTONTREE WORKS, COLNE, LANCASHIRE 





Moulding Co. Ltd. 


TELEPHONE: WYCOLLER 47! (8 lines) 


B.& F. CARTER& CO. LTD. 


BOLTON 3, ENGLAND 


Phone 


BOLTON 4344 (3 lines) 
BRAIDERS BOLTON 


Grams 

















RIVLINK 


The SUPER BELT 








© Made in RUBBER FABRIC 
@ Least Stretch—Longest Life 


@ Each Link a Complete Unit 


@ Detachable and Adjustable 








RIVLINK BELTS LTD. 
NORTH STREET - 
MANCHESTER 11 


OPENSHAW 


Telephone: EASe 2302 





VALVE 
MOTORISATION 
by ROTORK 


Rotork electric actuators can be operated 
by push button, or automatically from 
any distance. 

The “Junior '’ model illustrated (type 
1F) will operate any valve with a handwheel 
which a man can close with one hand. No 
modification to the valve is needed. 

A worm and spur type reduction gear 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a small 
universal type motor suitable for 200-250V. 
A.C. single-phase supply. 


Examples of typical sluice valve applica- 
tions are: 4” at 2, 


000 p.s.i.,1” at 400 p.s.i., 

2” at 125 p.s.i., and 3” at 30 p.s.i. 
Full information about this and other 
Rotork actuators supplied on request. 





ROTORK ENGINEERING CO. LTD 
BATH - Telephone: 64558 
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| GUARDS’. 
for 


r hydraulic presses 


Hs One of the wide range of guards 
7, which we produce for all types of 
machinery. 


The illustration shows an Interlock guard in use 
ona hydraulic press producing engine components. 


For further information please write for leaflet fim 
No. 28. "Hm 


7 PRICE MACHINE GUARDS LTD., _ 


POWKE LANE, OLD HILL, STAFFS. 
Cradiey Heath 66423. 


yy) WY Why) Uy} Wh WY jf) YY UY) Yi] 


“ Prigard "’ Cradley Heath : 


4 same 


Tek: Grams: 


Vy 
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VEE -REG 


Regulating Stop 


GLOBE VALVES 


FITTED WITH 
‘V’ PORTED STAINLESS 
STEEL CLACK & SEAT 


in Bronze & Steel 
for Pressures up 
to 900 P.S.I. and 
900° F. 


WRITE FOR CATALOGUE TO :— 
THE BRITISH STEAM SPECIALTIES LTD. 
FLEET STREET 
LEICESTER 





%* No wires to 
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OBERTRAK? 
for Safety? 
YES, because OBERTRAK 


CONTACT RAILS are 
totally enclosed.. 


% 
~~ ae : \ ’ A . 
ek 
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“A 
OBERTRAK 
Y, 


Send for 
descriptive 





literature 


| %& Sturdy 
construction. 


OOO IL OE 


stretch. 


ee 


* Simple installation. 


%* Any number of 
poles possible. 


%* No breakdowns. 





J. H. OBERMAN & SONS LTD. HIGHAM FERRERS 


Telephone :TRUSHDEN 2162/2844 Ph 




















Compelittve! 


You can 
all the 


enjoy, 


specialists in the production of small 


and medium sized 


types and for every industrial purpose. 


advantages of dealing 


sears of all 


at competitiy c prices, 


with 


Our highly advanced and well-equipped 
works at Stonebridge Park has ample 


capacity, both qualitatively and 

















quantitively, to provide you with 








exactly what you want when you want it, 
Comprehensive publication No, E.400-2 


sent on request, 


SPUR GEARS BEVEL GEARS 
HELICAL GEARS WORM GEARS 


DAVID BROWN oorrorsrion (SALES) LIMITED 


LONDON GEAR DIVISION Stonebridge Park Works Nth Circular Rd London NW10 Elgar 6824 
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for AUSTRALIA’S INDUSTRIES and ESSENTIAL SERVICES 





T SUGAR PPLY SUGAR 
[ sssrugay aun [ omana qumanauro | eka, | METIS’ | onoaltsial ous 
DIESEL PLANT DIESEL PLANT STEAM TURBINE PLANT | STEAM TURBINE PLANT DIESEL PLANT 











| R 
| ELECTRICITY SUPPLY CATTLE CREEK MILL 
| CUNNUMULLA CKAY 


MA 
DIESEL PLANT STEAM TURBINE PLANT 








IRRIGATION 
RENMARK 
DIESEL PLANT 


SUGAR 
RACECOURSE MILL 
MACKAY 
STEAM TURBINE PLANT 








FOOD (MEAT) 
ROCKHAMPTON 
STEAM TURBINE PLANT 


RAILWAY WORKS 
PORT AUGUSTA 
DIESEL PLANT 








ELECTRICITY SUPPLY 
BRISBANE 
STEAM & DIESEL PLANT 


MINING (GOLD) 
KALGOORLIE 
STEAM ENGINE PLANT 








ELECTRICITY SUPPLY 
CONDOBOLIN 
DIESEL PLANT 






CHARCOAL IRON om 
WUNDOWIE es ee ee eee 
STEAM TURBINE PLANT [\: ” 











ELECTRICITY SUPPLY 
ULAN POWER STATION 
STEAM TURBINE PLANT 


NEWSPRINT 
PERTH 
DIESEL PLANT 












TOBACCO MANUFACTURE 
SYDNEY 


STEAM TURBINE & 
ENGINE PLANT 


SHIPBUILDING 
WHYALLA 
DIESEL PLANT 











UNIVERSAL STORES 
SYONEY 
DIESEL PLANT 


ELECTRICITY SUPPLY 
ADELAIDE: OSBORNE ‘B' 
POWER STATION 
STEAM TURBINE PLANT 








WATER SUPPLY 
SYONEY 


STEAM ENGINE & 
DIESEL PLANT 


ELECTRICITY SUPPLY 
BORDERTOWN 
DIESEL PLANT 




















ELECTRICITY SUPPLY 
DENILIQUIN 
DIESEL PLANT 


MILK PRODUCTS 
DENNINGTON 
STEAM TURBINE PLANT 




















PHOTOGRAPHIC SOAP MANUFACTURE WATER SUPPLY MINING (ZINC) 
MELBOURNE MELBOURNE MELBOURNE MOUNT LYELL 
STEAM ENGINE PLANT STEAM ENGINE PLANT MOTOR-DRIVEN PUMPS DIESEL PLANT 

















Indicated above are the locations of some of the many ALLEN machinery 

installations which are meeting the demand for power in a wide variety of 

industries and for public and other services throughout the Commonwealth 

of Australia. These are in addition to the large number of installations on 
board naval and mercantile vessels in Australian service. 





Specialists in complete Power Generating Plant and Pumping Plant installations 


ALLEN products include:—STEAM TURBINES : DIESEL ENGINES : STEAM ENGINES 
GAS TURBINES : GEARING : CONDENSING PLANT : PUMPS : ALTERNATORS 
D.C. GENERATORS : MOTORS (A.C. & D.C.) : CONTROL GEAR : SWITCHBOARDS 


TAI WY. Jef. AILILIEN SON'S G C? Il 


BEDFORD ™ ENGLAND yyw 








THE ENGINEER Jan. 30, 1959 


Gu fthe W 
sacamts rt t 2 est When Goram and his twin brother decided to dig 


Bristol an outlet to the sea they set about cutting the Avon Gorge — sharing a pickaxe which they tossed to each 
other at the end of each four-hour stint. Tragedy overtook poor Goram before the job was finished. Asleep in his 
vast chair hewn from the living rock (you can still see it at Blaise Castle) he failed to hear his brother’s warning 


shout, and the pickaxe split his skull. 


N installations in many parts 

> benevolent Bristol 

ng plant for the movement of 
Without the heartbreaking labour and 


f the ancient story, but not altogether 
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These money savers have been 
specially designed for the individual 
Power Factor Correction of electrical 
pumping machinery. This means that 
the idle component always present in 
current fed to A.C. machinery is 
reduced to a minimum. 

Result: /ess current gives vou the 





same power! Reduction of loads on 





cables and equipment results in further 
economies : these capacitors quickly 
pay for themselves ! 

BICC Capacitors are compact, 
weatherproof and easily installed. They 





require no maintenance and incorporate 
a vertical steel strap for easy fastening 
to overhead line poles or starter 
stanchions. 

Further information on these capaci- 
tors, Which are suitable for a very wide 
range of climatic conditions, is available 


On request. 





3 AV Ar 440 volt 
3-phase Capac ior 


BRITISH INSULA 
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METAL RECTIFIERS 


No moving parts, except for small cooling fan, 
negligible maintenance 


therefore 


High efficiency and exceptionally stable arc 

Wide, infinitely variable current ranges, with selection 
by simple, safe and optional remote controls 

Low running costs because of small no-load current 
Current range up to 600 amps. for manual] welding 
1200 amps. for automatic welding). 


Quasi-Arc Q 
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Quasi-Arc D.C. Welding Plant 


—every type for every need 


MOTOR GENERATORS 


Strong construction for reliability in all conditions 


ENGINE-DRIVEN SETS 
Specially suitable for on-the-site use 
Models with maximum currents from 17§ to 750 amps Maximum current range 250-600 amps 


Special features of the new design of the MGB 400 set (current Wide range of petrol and diese! engines fitted as standard. 


range 40-400 amps Push-button automatic star delta starter; Alternative engines can be supplied 
separate static excitation giving excellent dynamic characteristics Electric starting and fuel-saving idling device 


and stable arc conditions to suit all types of electrodes ; wide open- 


, Choice of undergear t ive required degree of mot 
circuit voltage range; independent current and voltage selection; ergear to give required degree of mobility. 
r 


maintenance reduced to a minimum and servicing made Generators can be supplied separately 


extremely eas} 


world leaders in arc welding QUASI-ARC LTD., BILSTON, STAFFS, 
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Quality control 


for better protection is... 


smoothing 


the way 
to higher 
production 


ia 


Checking cylinder bore on 
@ special test engine for 
lubricants at the BP 
Research Station 


Distributors 
Our Technical Department will be 


POWER PETROLEUM co. LTD. pleased to advise on your lubrication 
ee RA eT eee ae ae Fees sie 


/8¢é T NO ONDON W.C.2 riches and Depots throughout the country requirements and problems 
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The advantages of centralised 
systems for bearing lubrication 
are fully appreciated as an aid 

to production. Enots 
comprehensive range of 
lubrication equipment 

is adaptable to every 

industry and is indeed 

saving time, money 

and effort in the modern 
factory by reducing the number 
of breakdowns, eliminating 
costly repairs and adding years 
of service to the machine. 


r 


Send now for a 
complete set of fully 
informative booklets 


which are free on request. 
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HOT BRASS & BRONZE 


CTAMPINGS 


CAPSTAN & MACHINED 
WORK FROM STAMPINGS 
OR BAR 





™ ‘ 
: is . : eee 
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Biddulph, Stoke-on-Trent. Telephone: Biddulph 3254. Telegrams: ‘* Cowlishaw,’’ Stoke-on-Trent 
LONDON OFFICE: 117 Victoria Street, Westminster, S.W.1 Telephone: Victoria 5472 


° 


PLASTIC 
MOULDINGS 














ZINC ALLOY 
PRESSURE 
DIE CASTINGS 


BROOKES 


oe 


BARR ST. HOCKLEY 
BIRMINGHAM 19 


Phone : Northern 2903-4 
Grams : Teleba B'ham 





oN.) 103 me. 2een OVERHEAD +» TRAVELLERS + ELECTRIC GOLIATH 
(NEWARK) LTD. ee oe 11 O 
Newark Boiler Works | MARSHALL “ 
NEWARK - NOTTS ? 
' FLEMING 
T 


Saasd ~=CRANES 











DELLBURN WORKS MOTHERWELL:SCOTLAND 


Telephone: NEWARK 34 
A , Telegrams: “Deliburn”’ Motherwell 
See Display 
Advertisement 
January 16 














Telephone: Motherwell 50 
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OCO STEAM + ELECTRIC GOLIATH - TRAVELLE 
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as 
Photograph by courtesy of Briggs Motor Bodies Ltd. 





-ol’-ised Air Cylinders help 
tion Moving 





The air cylinders supplied by Baldwin Instrument Co. Ltd., to provide power operation for 
automatic work handling devices, have * Fescol *-ised bores and piston rods to reduce friction 
and ensure maximum life from seals. This is one further example of the way in which Fescol, 
who pioneered the electro-deposition of nickel and chrome for engineering purposes, still lead 
the way, adapting their process to help each new industrial development. 

If you would like to know more about the process, and its use in preventing corrosion and 


protecting new machinery please send for publication No. E.2 


FESCOL LIMITED - NORTH ROAD - LONDON N7 


BRANCH WORKS AT PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS 





Established 1920 


Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 
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7 Bet you we've seen that before 


—that component, Sir, which must be made in rubber. Not 
just rubber, but a rubber that will stand up to the conditions 
you want to impose—bet you we've seen that specification 
before. We’ve been making rubber of all kinds, in so many 
shapes and sizes, for so long, for so many industries—that the 
chances are we already have what you are wanting. If not, 
we can soon make it. 
‘Doc’ knows all the answers ! 


In case you didn’t see our last advertisement, ‘Doc’ is the personification 
of John Bull technical and scientific knowledge. He is always happy 


to put his brain to work on your behalf 
‘ 
age ee Btretch Ww 
PSS OS tg ot pt 
C3 el os ont 
+ Squeeze ue 


‘JOHN BULL ew 
‘a 


RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER 








= 


JOHN BULL 











TELEPHONE 36531 














CONTACTOR TYPE 


ROTATING 
SWITCH GEAR 


MACHINES 









STATIC 


RECTIFIERS 
TRANSFORMERS 


FOR PRECIPITATORS 


THE ELECTRIC CONSTRUCTION COMPANY LTD. 
BUSHBURY ENGINEERING WORKS - WOLVERHAMPTON 
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CLYDE-BOOTH CRAY 









C.C.B. Ove Installation at the C.E.A 








Salient Features of 


Clyde-Booth Design 





ELECTRIC BRAKES.... 


The C.C.B. Solenoid brake is a compact ce 


Standard A. C. Brake 








all steel design, built to give long 





working life with a minimum amount of 


adjustment. Detail refinements include: @ Hardened and ground pins working in phosphor bronze bushed links. 


CLYDE 


CLYDE CRANE & BOOTH LTD. Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND. Lanarkshire 


@ Die pressed friction linings ground to form after fitting. 
@ Quick and easy adjustment to compensate for lining wear. 


@ Wide brake drum and shoes provide large friction area. 
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| the Modern Touch- 


| the ELECTRO - MAGNETIC CLUTCH 





Chmnple Construction 


\ 


Reversible 


os 











Cnodth Engagement 


, 4 x 
se F 
Se, * , , | . a 
~ = 
fo . bc — 


in alloy and Carbon Steels SUITABLE FOR ~~ _. shainte 
EVERY APPLICATION *\ow Meir nance Caste ee nee 

WHERE A CLUTCH ie 

IS REQUIRED 


We will be pleased to supply 


T. s. FORSTER & SONS LTD you with further information S 
FORGEMASTERS AND ENGINEERS lanier. | Buenand 
COPPERAS BANK FORGE, SUNDERLAND ee 3 
TEL: 2876 "GRAMS ‘FRAMES’ S'LAND DAA ws 
| W.E. BURNAND & SON, LTD., 66-106, SHOREHAM ST., SHEFFIELD 1, ENGLAND 





(all heat treatment facilities) 
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No other bulk handling method 
gives you such time and cost sash 











Bulk handling this way means you 
will save up to 75% of TIME 






















on every job—cut labour COST 
to the minimum. One man with 
a Power-scoop and Parker 
Portable Belt Loader can shift as 
much as five, more efficiently, 








too. Strong enough for the 
toughest work, light enough for 
easy moving, the Parker Portable 
Belt Loader is available with 
boom lengths of 20ft. and 30ft 
Discharge heights adjustable to 
8’ 3” or 12°3°. Belt widths 16 
or 20". Extras include barge 
boards, cleated belt, swivelling 
wheels and feed hopper. 


The Parker Power-scoop will shift 
up to 300/bs. at a time, is simply 
controlled by push-button on the 
scoop handle. Available as an 
optional extra, or an independent 
Power-scoop can be supplied to 
feed your existing loader. Write 
for full details now. 






THE PARKER with 
PORTABLE BELT "72 


The chain of Parker Service Depots looks afrer users’ interests over the country 


FREDERICK PARKER LIMITED - VIADUCT WORKS - LEICESTER. 
Phones: Leicester 62531 (7 lines). London: Stafford House, Norfolk Street, W.C.2. 


Depots at London, Cardiff, Sedgley (Staffs.) and Leeds. 
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7 STEE 


N. Cc. BROWN LTD. 


9S 






L SHELVING 


72 8 8634—COrYD 


HIGH WIDE DEEP 





Brand 


works. 


new Manufactured in our own 


Shelves adjustable every inch. 

Heavy gauge shelves will carry 400 lbs. each. 
6 shelves per bay — Extra shelves 8/- each. 
Stove enamelled dark green. 


Quantity discounts. 


+ + + + +H FF 


Also available in white at £5 per bay. 


£3 e i5 e oO DELIVERED FREE! 


Ready for Erection in England, Scotland & Wales 


ALL OTHER SIZES available at equally 
keen prices. 






GREEN LANE STEELWORKS 
HEYWOOD, LANCASHIRE 
Tel. 69018 (3 lines) 








PRATCHITT 
MODERN MILLS 







GRINDING MILLS 
PAN MILLS 
EDGE RUNNER MILLS for grinding and mixing Mortar, Sand, Ores, Minerals, etc. 
enquiries 2lso invited for: 

Elevators and Storage Hoppers, Impregnating Plants, Calciners, 


Rotary Dryers, Mixers and Blenders, Gypsum Plant, Castings 
up to § tons in weight, General Engineering Plant. 


Equipment manufactured to customers’ drawings and 
specification. 
PRATCHITT BROTHERS LTD ° CARLISLE 


ENGINEERS AND IRONFOUNDERS 


Tel. No.: 24205 


‘A major advance _ in small 
centrifugal pumps 






| These Girdlestone pumps 
have been designed to ensure 
efficient mechanical shaft 
sealing. The simple and 
effective arrangement of the 
seal has these advantages. 


@ Complete cooling of 
seal by liquid pumped 
without flushing pipes. 


@ Large internal liquid area 
Mechanical seals can be fitted for 


by removal of suction end 
cover and impeller only. 


Write for fully informative leaflets to: 


GIRDLESTONE 


23 Davies Street, London, 


— suspended _ handling a wide range of solvents, 
foreign matter settling acids and other difficult liquids 
around seal. Pumps available in five sizes from 
7 in. to 14 in.—cast iron, hronze 
: or stainless steel. All sizes have 

@ Simple seal replacement 


same shaft and flange dimensions 
for interchangeability of mounting 

direct couples, belt-driven or as 
motorpump unit. 


PUMPS LIMITED 


MAYfair 1354/5 & 5317 








7.115 
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It's alla 
Fabrication 


1887—and the crowning labour of M. Gustave \ \\ | \W3§ ——=S=__—~—___ Beas 
Eiffel is daily rising higher. Straddling the NEA) = —_ SS BRP 
boulevards upon four gigantic legs, it will rear WW ’ KS ata 
its 7000 tons of metal 985 feet high above Tit ry Nae 
Paris and supersede the Arc de Triomphe as 
a symbol of the capital city of France, a fitting 
tribute to Eiffel the builder in Iron... 








Say 


Was ae 
Se oe ee 






Se 





Fabrications to us at Craufurds, too, mean 
building for the future, with strength and 
dependability, using good materials and fine 
workmanship. Large or small your fabrication 
problems can be our concern. 





A 13ft. Dia. Hopper 
in 3in. Mild Steel Plate 








A Framework and 
covers on Large Work 
Projector by Optical 
Measuring Tools, Ltd. 







TIONS LTD. 
For Fabrications in all shapes and sizes consult: FABRICS # = Be 


mene 


DENMARK STREET, MAIDENHEAD, BERKS. 
Telephones : 2585 PBX 
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BRADFORD Steam Traps 









More 





accurate 


i 
' 
} 





than human 
skill 











This instantaneous action distinguishes the Bradford 
Hydraulic 


Steam Trap from all its competitors. It prevents damage . 
Control of motion 


to valves and seats. It provides more efficient use of 





steam and heat, thus making an appreciable saving of fuel. 
Paradoxically, the product of human skill is more accurate than human 
skill itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 
the world working with precision that neither human skill nor other 
tested and fully guaranteed. means can match. Next time you’re considering control of motion 

remember Savery x‘ydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


UNITED STATES METALLIC PACKING diieieainmaaainiaiititei 
acon gg ee SAVERY HYDRAULIC PUMPS 


SOHO WORKS - BRADFORD 8 + YORKSHIRE ENGLAND 


Made in all sizes for all pressures. Each Trap is individually 


Tel : 41284 5 WRITE TO 
a: THOMAS SAVERY PUMPS LIMITED 
ee eee ee ee ee BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 








































ol Oh my ROX 0) H],\Kem O)hy en £OWy Wa, As 
with the sensational new 

: sHAWDRAW | 
DEEP DRAWING PRESS 


The SHAWDRAW gives accuracy with economy by 
combining the best features of the steel die and 
rubber pad processes. 





weep tp ce You SAVE—in tooling, a pressurised rubber 
diaphragm, with pre-set variable pressure 
stroke cycle, replacing the female die. 

in labour costs, so foolproof is the design 
that unskilled labour can safely be used. 


You GAIN—amazing accuracy, for spring- 
back is virtually eliminated and “ thin- 
ning” is negligible. 

an infinitely improved finish. 
—reductions up to 75% under ideal 
conditions and 60°% with D.D.Q. materials 
normally. 


You MUST know more about the SHAWDRAW 
write today for full details of this remarkable press. 


SHAWDRAW presses are available in 18", 23", and 
26” sizes. 


JOHN SHAW & SONS (SALFORD) LIMITED 


SALFORD LANCASHIRE 





jo15 











FILTERING ELEMENT 





Aaa3 


THE 


particle size re 
Fixing is by bolt 
top cover 

Send for list No 39Cc 


AMAL LTD HOLDFORD ROAD 


ENGINEER 


WITTON 


Jan. 30, 


BIRMINGHAM 








In 4” to 4” thick Mild Steel 





PRESSURE VESSELS 


CHIMNEYS 
DRYERS 


HOPPERS 
CYCLONES 
BEDPLATES 





THAMES R® BARKING, ESSEX 


RIPpleway 3011-2 


TELEPHONE 


WELDED STEEL PLATEWORK | 

















TRADE \ Snedley MARK 
PAN GRINDING MILLS 





J SEVOLVING OR STATIONARY PANS 
ERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. L¢ 
Belper. Derbyshire. 
Telephone: Belper 12 











SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


Pi factured by 


JOHN TONK 469 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 


wephone Telegrams 
SHEFFIELD 24679 TONKS SHEFFIELO.S 








The Jose ph Adamson Waste Heat Boile 


to make ethcient use of the waste gases |e 


hearth furnaces, reheating 
retorts, ot 

The traight-th 
length to bor 


providin , 


Brickwork setting is ne 


n is thus avoided 
| 

Joseph Adamson 

ng device cat 


the tubes 


Waste Heat Boilers 


1 be provided in 


the 


to be cleaned wh 


JOSEPH ADAMSON & CO. LTD. 


o.80 


HY DE CHES HUEUR E 


in association with 


x 4 


Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C3 


The Horsehay Company Ltd., 


THE 


Wellington, Shropshire 


ADAMSON GROUP 





TEL BIRCHFIELDS 4571 
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SUL 7 RR olL-FREE 


PISTON TYPE 


COMPRESSORS 












THE PISTON IS LABYRINTH SEALED 
without piston rings. 


Precision guided along the cylinder axis, 
it makes no contact with the cylinder 
walls and lubrication is unnecessary. 


The gas under compression therefore 


reinains entirely uncontaminated. 79848 

For pressures up to 1700 psig with SULZER COMPRESSORS FOR OILFREE DELIVERY OF OXYGEN installed in an 
* electric bulb factory, type 2E130 t volur 135 cfm, final 275 

short peak loads up to 2500 psig and LtwMwitmuanuwss ee 


capacities to abt. 3000 cfm. 


APPLICATIONS: Oilfree compressed air for atomisation, filtration, transporting and mixing liquids or for the supply of air, 
sterilised by the final temperature of compression. 

For the compression of oxygen, chlorine, noxious or corrosive gases, recovered solvents, valuable gases and vapours. 

For use in Breweries, Chemical and Pharmaceutical Factories, Hospitals, Steel Works, Rubber Works, Lithographic and Art 
Printing Works, and the manufacture and handling of food-stuffs and beverages. 


SULZER BROS. (LONDON) LTD., 31, BEDFORD SQUARE. LONDON. w.C } 





SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEW YORK - MADRID - CAIRO - RIODEJANEIRO - BUENOS AIRES ~ SHANGHAI - KOBE. 
Agencies ot — BRUSSELS - MILAN - AMSTERDAM - LISBON - COPENHAGEN - OSLO - STOCKHOLM ~ HELSINKI ~ ATHENS - ISTANBUL - ALGIERS - JOHANNESBURG - HAIFA - BOMBAY 
KARACHI - COLOMBO - SINGAPORE - BANGKOK - MANILA - MONTREAL - MEXICO CITY - BOGOTA - CARACAS - SANTIAGO (CHILE) - LIMA - LA PAZ - SYDNEY - MELBOURNE - WELLINGTON 
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e North Eastern Marine Engineering is heen installed over 9 vears, 


Corrugated ‘Perspex’ as efficient as ever after 
9 years continuous use in engineering factory 


FOR OVER 9 years Corrugated *Perspex’ 


has been in continuous use in a large 
engineering factory. Through all that 
time it has given good efficient ser- 
vice Indeed, The North | 
Marine Engineering Company Ltd. 


say in their 


astern 


letter that it has been so 


Suc ul they have added con- 


siderable new installations of Corru- 
gated ‘Perspex’. 

Corrugated ‘Perspex’ is immensely 
tough, light and unaffected by the 
corrosive atmospheres of most in- 
dustrial areas. It withstands weather 
conditions in any part of the 
world. 


It has other advantages. Corru- 
gated ‘Perspex’ has a very high light 
transmission. It is easy and econo- 
mical to install. Once in, there is an 
immediate saving on artificial light. 
There is a wide range of profiles, and 
if diffused daylight is desired, Opal 
Corrugated ‘Perspex’ is available. 


It’s as clear as daylight—it must be 


. 


CORBUGAPBID “PERS PB 


IMPERIAL ( 


HEMICAI 


INDUSTRIES J 


IMITED 


y Eds 


LONDON 
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MOBILE CRANES 





the 
best 


cranes 
in 





Type NS1IS0. 15 tons capacity 


Handling heams for the construction of the North Pier. Kuwait any 


(/iotograph by courtesy of Kuwait Oil Co.. and George Wimpey Ltd.) 


industry 
R. H. NEAL & COMPANY LIMITED 


HEAD OFFICE * PLANT HOUSE + EALING - LONDON - W.5 
WORKS + GRANTHAM <- LINCOLNSHIRE 
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Shaw Process or Lost Wax? 


While the Shaw Process produces castings having a high 
degree of precision, that degree of precision bears a 
relationship to the casting process generally. The 

lost Wax process Is More precise IN Many instances, but 
there are many cases when both the Shaw Process and the 
lost Wax process offer the same high degree of precision 
So many factors of a technical nature enter into the 
production of castings by the Shaw Process that close 


co-operation between the foundry and the customer are 


necessary. Let our technicians collaborate with yours. 


The PHOSPHOR BRONZE CoO. LTD. 


F.O: BOX 74 BRADFORD STREET BIRMINGHAM 5 - PHONE MIDLAND 6621 (10 LINES) 


i+ 
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The Dynocone Continuous Centrifuge (background) discharging crystals on to conveyor feeding a rotary dryer 


by the DYNOCONE continuous 





solid bowl centrifuge 


This Dynocone, installed at a coke oven by-product plant, is separating Ammonium 
Sulphate crystals from Ammonium sulphate magma. The crystals are washed to 
neutrality with a minimum moisture content of 0.6°,, on delivery. Another Dynocone 
in the same plant is separating Copperas from pickling liquors. This and similar 
models are available for a wide range of uses. Write for Catalogue G554. 








DYNOCONE is a registered trade name of International Combustion Products Limited 


LONDON OFFICE: NINETEEN WOBURN PLACE - LONDON WCI - TERMINUS 2833 WORKS: DERBY 


Member of Atomic Power Constructions Lid. One of the five British Nuclear Energy Groups 


TGA OF 
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drives for the chemical industry 


Two 2,750 h.p. squirrel cage induction motors driving compressors which deliver 


hydrogen and nitrogen at approaching 300 ats. for the synthesis of ammonia at the 
Billingham Works of LC.L. 

The normal industrial type of protected enclosure is used on these machines although 
some sections of this chemical factory handle explosive gases. This 1s another instance 
where the electrical plant and areas of a chemical installation have been classified 
according to their respective ignitive and explosive tendencies and a consequent 


economic saying has been achieved. 


NGLISH ELECTRIC 


bl 
LONDON 


fee ENGLISH El t | LMT TaD. BMARCON! HOU Se, STRAND, 


il Plant Sales, Stafford 


RY RRATD F ¢ 















275 300 blows per minute. 
Average size of work 13° bar 
Adjustable stroke and guides. 
Rubber cushioned overhead motion 
Loose Anvil Block. 

Separate motor stand available. 


A typical example of the type of work accom- 
plished on this machine (illustrated right) 


For High Speed Precision Forging—the Model 
‘100’ POWER HAMMER. 


WG. 
SS 


S 


SAMU 


CANNOCK FOUNDRY & ENGINEERING WORKS 
CANNOCK: STAFFS 


TELEPHONE — TELEGRAMS CANNOCK 2188 
SASS 





ins 


1 JELLYMAN LID 


I 
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MAKERS OF 
GEARBOXES 
FOR 40 YEARS 


ALBION ENGINEERING CO. LTD. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 


Telephone: Birmingham Victoria 4064 























STEELS 


The Nitriding Process for Case-hardening 
Special Steels by Nitrogen Offers 


3 Retention of full hardness 
after heating to 500 C. 


Surface hardness up to 
1100 D.P.H 


Bo Improved resistance to a Maximum resistance to 


corrosion by water and frictional wear and fatigue. 


steam. 
Particulars from :- 


NITRALLOY LIMITED - ATLAS WORKS - SHEFFIELD, 4. 


Telephone : Sheffield 26646 Telegrams Nitralloy, Sheffield 














Photograph ofthe 

working section 27° x 30° 

by courtesy of Aircraft Researcn 
Association Limited 


a ds 


FROM 1,000 UP TO 2,500 M.P.H.:! 


Wall contour is controlled by twin screw jacks, operated 
by hydraulic motors to raise and lower the upstream ends 


Very rapid change of mach number can be achievea 1n 
the latest supersonic wind tunnel erected at the Aircraft 
Research Association's establishment at Manton Lane, 
Bedford. 

This, probably the most versatile wind tunnel in the 
country, was designed, manufactured, and erected by 
Hall Engineering Ltd., of Shrewsbury—with the advice 
and co-operation of ARA’s own technicians. It is of the 
tlexing wall type in which the floor and roof can be flexed 
to form the nozzle shapes required for change in speed. 


of beams. 
cams and linkages to give 


All other movements are interconnected by 
the correct form. It is this 


system which makes the very rapid changes in speed 
practicable. 

The tunnel, which weighs approximately 75 tons, takes 
its power from the plant already provided for the larger 
Transonic Tunnel opened in May 1956, the working section 


of which was also manufactured by 


Hall Engineering. 


Hall Engineering Ltd 


Shrewsbury SPECIALISED ENGINEERING—DESIGN AND MANUFACTURE 


Telephone Shrewsbury 4001 


A MEMBER OF THE HALL ENGINEERING (HOLDINGS) LTO. GROUP 
N 
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Tilghman's 


- rouk COMPRESSOR REQUIREMENTS 


TILGHMAN'S build compressors with capacities 
up to 6,000 c.f.m. and pressures up to 1,000 Ibs 
sq. in. Vacuum pumps up to 8,000 c.f.m. 
displacement 
AGENTS—MIDLANDS: R. J. Richardson & Sons Ltd 
Commercial Street, BIRMINGHAM, | 


SCOTLAND: Balbardie Limited, 227 Bath Street, 
GLASGOW, C.2 
110 Hanover Street, EDINBURGH, 2 


NORTHERN IRELAND: Stewart Industrial Services, Ltd 
16, Sussex Place, BELFAST 


Consult us on all your compressed air problems 


TILGHMAN’S LIMITED - Broadheath - Altrincham - Cheshire. LONDON OFFICE: |, Chester Street, $.W. 


r of the Staveley Coal & tron Co, Ltd. Group 








For earth moving equipment of 
every type there’s now an A.E.C. diesel 





that’s just right for the job. Normally 
aspirated, Southall-built industrial 
engines range from 50-275 b.h.p 
turbo-charged they go up to 360 b.h.p 
and provide the most compact 
economical units it’s possible to buy 
They're designed to give high torque 





and sustained or intermittent rugged 
power wherever and whenever it’s 
needed... for unfailing reliability in the 
severest conditions for long 
trouble-free working life. And wherever 
they are operated they are backed by 
A.C.V.’s world wide service facilities 
That’s why, when it’s a question of 
power, the answer is... A.E.€ 








A.C.V. SALES LTD - marine & inpustiat oivision * A.E.C. WORKS - SOUTHALL - MIDDLESEX 





An A.C.V. Group Company 
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Considerable research has 
gone into the development of 
this new primer. Primer ‘X’ 
is a dual purpose primer 
containing special anti-corro- 
sive pigments and a cationic 
agent which gives tenacious 
adhesion to all building 
materials and ferrous and 
non-ferrous metals It is 
unimpaired by atmospheric 
dampness and presence of 
moisture. The firmness of the 
key provided by Primer ‘X’ 
compels moisture to seek 
alternative outlets, thus pre- 
venting flaking and peeling of 
paintwork. 


SPECIFY IN 
CONFIDENCE 
PRIMER ‘X’ 


STANDS UP TOTHIS... FOR ALL 


Primer X adheres and keys 


firmly when brushed onto a glass PAINTING 
PROJECTS 


plate under running water. 





THE IDEAL PRIMER FOR NEW 
AND MAINTENANCE PAINTING 


*% PRIMER *‘ X° has proved its effective- *% Saves money and time in ensuring 
ness and durability under controlled against paint failure 
field tests. 





* The ideal Primer for all maintenance * Invaluable for Housing Scheme Work, 
work Schools, Public Buildings, etc. 





SUPPLIED IN PINK AND GREY - APPLY BY BRUSH 


Write for further particulars and prices to: 


STOPS paintwork blistering 


montgomerie, Stobo « company ip. 


Deeside, Saitney, Nr. Chester. Telephone Chester 23128 (3 lines). Telegrams ‘Turpentine ’ Chester. 
Ser omition 136/154, Stranmillis Road, Belfast. Telephone Belfast 67978. Telegrams ‘ Turpentine ° Belfast 
NYS I" 52 72, Rogart Street, Glasgow, S.E. Telephone Bridgeton 1005 67 Telegrams ‘Turpentine’ Glasgow. 


‘yr Also at Slough. 








10% rHE 






ENGINEERS MICROMETER -¥e. 
BUBBLE CLINOMETER i ay 


This high-precision Clinometer, made to stringent Govern- SS <> 
ment specifications in Gunmetal, is graduated with a 20° scale Y zo 
= 
~ 





and movement. Krom dead centre, a fine reading can be taken to 
the nearest 4 minute by the micrometer thimble. This instrument 
is ideal for the Toolroom, Machine Shop, Machine Setting and any angle > 1/ 

i j ires ; wree af accrerac aa :  @epedi= 
setting which requires a high degree of accuracy. Supplied in Solid Hide 
sling case. Cost over £30 to manufacture. 26P&P 


> GENERAL PURPOSE CLINOMETER 


_ = These instruments are made for the high-precision measurement of 
angles up to 90. In solid Gunmetal with circular 2-way spirit level, 
length 73°, height 33°. Also ideal for setting drilling and milling 
1716 tables and general workshop use, they are offered at a fraction of 
26P4&P the original price. 


UT, UNITED TECHNICAL SUPPLIES LTD. 





Dept. £., 3, Harrow Road, London, W.2. Tel: PAD 1133, and at 
8, Queens Road, High Street, Watford. Te/: Watford 28168. 














We Guarantee 
134. to 14 per cent 


CO, with Shell Smoke 


number 4 or less. 


Write for Catalogue quoting 
Reference A:ll 


Schieldrop «co.t10 
OFFICES AT: BIRMINGHAM - LONDON - MANCHESTER 
STOTFOLD, BEDS. Tel. 414 (3 lines) SWANSEA - GLASGOW. mom 











‘MERSEY’ BRAND 


B.S. COPPER 
INGOTS 


—_ —~ 
, 














Comply with British Standard 1040: 
1952 for impurities, but have a higher 
copper content, viz: 99.7 per cent. 
Approximate weight of ingot 22-26 Ib. 








S44 THOMAS BOLTON & SONS LTD. 


Head Office: Mersey Copper Works, Widnes, Lancs 
T € Vidnes 2022 rams Rolls, Widnes 
London Office and Export Sales Department 
168 Regent Street, London, W.! 


Regent 642 é Wiredrawn London 
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Have you a 


REFRACTORIES 
PROBLEM 





/ 


Widrrmatyunasswtainaystrtl™ 


Wht: 


4 
=] Long experience of the manufacture of 
we 
= Refractories of all kinds, as well as first- 
a hand knowledge of the application of 
Refractories in our own steelmaking 
plant, coke ovens and blast furnaces, 
enables us to fully appreciate the 


be. problems of the Refractories user. 


Why not take advantage of this 
experience by specifying CONSETT 
Refractories ? 


And if your problem is a new one for 
which we have not yet had occasion to 
produce an answer, our Technical and 
Research Department is at your service 


ee 2 CONSETT IRON 
COMPANY LTD. 


Ir wm CONSETT, CO. DURHAM 
CONSE ENGLAND 


Telephone: Consett 341 (I2lines) Telegrams: STEEL, PHONE, Consett 


,, 
athe 









\\ ian 


REFRACTORIES 











Jan. 30, 1959 THE ENGINEER 109 


BEVEL GEARS 


OF ALL SIZES 






Battery of 12 Gleason} Straight Bevel Planers. 





Angus Gear Division 1s equipped with what is believed to be the finest 
single plant in Britain for the cutting of straight toothed 
Bevel Gears of all sizes up to sft. diameter. It also offers excep- 
tional facilities for the production of all other kinds of gearing and 
special gear units. 

Carefully applied manufacturing and heat treatment techniques ensure 
that these products are outstanding in strength and reliability. Exact- 
Oerlikon Bevel Gear Planer. Suitable for Bevel Gears ing standards of accuracy are maintained during all stages Of 
up to 5ft. diameter, 10° face width, | D.P production. 


For further information consult one of Britain's leading Gearing Specialists. (GEORGE ANGU S & Co TD 


GEAR DIVISION 
nnn PRINCE CONSORT ROAD, HEBBURN-ON-TYNE. 








THE ENGINEER 


DENCE IS INVITED ON ANY ASPECT 


OF THERMAL INSULATION 


A letter to Newalls has solved insulation 
problems for many firms over the past fifty- 
odd years. The same simple step might well 
be of similar benefit to you. 

Technical reports, estimates, performance 
data—all preliminary work is undertaken 
free—and with no obligation whatsoever. 


NEWALLS INSULATION CO. LTD., WASHINGTON, CO. DURHAM 
} i member of the TURNER & NEWALL ORGANISATION 
PLEASE WRITE TO 1 \ om Offices and Depots at LONDON, GLASGOW, MANCHESTER, 
NEWCASTLE UPON TYNE, BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. 


Agents and Vendors in most markets abroad. 


SKILLED MEN! 


USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 

















VACANCIES 
FOR 
BLACKSMITHS 


Up to £25 tax-free Bonus plus first-rate 
wages for two weeks of your time 





CARPENTERS 
& JOINERS 
DRIVERS 
CLERKS 
MOULDERS 
FITTERS 
PAINTERS & 
DECORATORS 
PATTERN MAKERS 
RIVETERS 
WOODTURNERS 


in 


THE ROYAL 
ENGINEERS 


(FIELD) 











RE you in a skilled trade? Then you can 
A probably add a tidy sum to your income 
by joining the Army Emergency Reserve. For 
one thing, you get pay and allowances at full 
Regular Aimy rates whilst in camp. And the 
more your skill is worth in civilian life, the 
higher your Army trade pay will be. Better 
still, you also get £9-£25 bonus tax-free. 

For this you just spend 14 days a year ata 
camp, working on your own speciality. And 
money's not the only profit you get from that. 
You get a grand refresher course, giving you 
a lot of new ideas, and putting you right in 
touch with the latest Army developments. 
And you get a welcome break from the usual 
routine, with sports, games and a great social 
life. For the place is full of people with the 


same interests as yourself. Don’t miss this 
chance! Send off the coupon now to: H.Q., 
A.E.R.,.R.E.(Field& Works), Harper Barracks, 
Ripon, Yorks. 


POST THIS OFF RIGHT AWAY! 


jation—the 
t telling all about the Army Emergency 


Reserve 




















AGENCIES DIRECTORS - 

PATENTS - BUSINESS OPPORTUNITIES - 

BUSINESSES and PREMISES - TENDERS 
Lineage Rate. 
Inch Rate. 


4 - per line of approximately 6 words. 
48 - per single column inch and pro rata 


THE 


SITUATIONS VACANT - 
MISCELLANEOUS 


EDUCATIONAL 
PUBLIC APPOINTMENTS 


Minimum 16/- 


12 lines to 1 inch 


There are reduced rates (/.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g. }-page £25 10s 
Series Discounts. 


Run-On and Semi-Displayed Styles. 
Displayed and Illustrated Styles. 


}-page £48. Full page £90. 


ENGINEER 


CLASSIFIED ADVERTISEMENTS 


PARTNERSHIPS - 


ee 


For advertisements 1 inch and upwards 


AUCTION SALES - 





FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 
Inch Rate. 


3/6 per line of approximately 6 words. 
42'- per single column inch and pro rata 


Minimum 14) - 


12 lines to 1 inch 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g. |-page £22 


6 insertions 5°. 13 insertions 10°% 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 
Copy Dates. ‘* Run-on 


Friday for publication on following Friday. 


2 - which includes forwarding of replies 


"and *‘ Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. 
All advertisements three days earlier if proofs are required 


}-page £41 10s. Full page £78 


26 insertions 15% 


Both these styles are available for single column width advertisements of any depth up to 12 inches 
The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches) 


** Displayed '’ and “‘ Illustrated '’ advertisements by noon 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., - The Engineer ge 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENeral 6565 


PUBLIC APPOINTMENTS 
CITY OF LIVERPOOL EDUCATION 
COMMITTEE 


CITY COLLEGE OF TECHNOLOGY 
BYROM STREET, LIVERPOOL, 3 





Principa S. A.J. PARSONS, B.Sc.( Econ.) 
M.I.Mech.E., M.1Prod.F., M.B.IM 
APPOINTMENTS 

Applic is are invited from suitably qualitied 
persons for the following appointments ( ill-tim.e) 
(Duties to commence as soon as possible), viz 

(1) HEAD OF DEPARTMENT OF CIVIL, 


MECHANICAL AND MARINE ENGINEERING 
The department also offers Production Engineer- 

ing (including Sheet Metal Work and Welding) and 

Metallurgy 
Applicants 


should possess h 


who should preferably be mechanical 
academic and protes 
sional qualifications, industr and teaching exper 
ence to deg level is essential They must possess 
organising and administrative ability and be prepared 
to undertake The p appointed will 
be 2xpected | » work of the department 
with particular provision of post 
graduate courses and research 

(2) LECTURER IN MECHANICAL 
EERING 


Applicants should 





engineers 





research erson 
» develop 
reference to the 


ENGIN 


have good graduate qualifica 


tions together with industrial and or research 
experience. Practice in teaching to the standard of 
the Higher Nationa! Diploma, particularly in 
Mechanics of Fluids and Applied Thermodynamics 
is desirable A knowledge of Naval Architecture 


would be an additional Members ot 
staff are encouraged to undertake research 
Salaries in accordance with the Burnham Technical 


qualification 


Report as follows 
(1) £1900 by £50 to £2050 per annum plus 5 per 
cent i 
(2) £1200 by £30 to £1350 per annum, plus 5 per 


cent 

Further particulars and application forms (return 
able by 20th February, 1959) may be obtained from 
H. S. Magnay Director of Education, 14, Sir 
Thomas Street, Liverpool, | 
THOMAS ALKER 
Town Clerk and Clerk to the 
Lo 





cal Education Authority 
(3.5482) £9734 
KUMASI COLLEGE OF 
TECHNOLOGY 
SCHOOL OF ENGINEERING 
Principal W. FE. DUNCANSON, Ph_D.. D.Sc 
F.Inst.P., A.M.LE.F 
TECHNICAL INSTRUCTORS 
Applications are invited for the posts of TECH 


NICAL INSTRUCTORS in the Departments otf 
Civil, Mechanical and Electrical Engineering 

Successful candidates will be required to 
students preparing for College Diplomas (of H.N-¢ 
standard) 

Applicants should have a H.N.C H.N.D. in 
one of the above branches of engineering or be a 
Graduate or Corporate Member of the appropriate 
Institution Industrial and/or teaching experience 
desirable. Applicants should state subjects they are 
prepared to teach 

Appointment may be accepted on contract for 
years or on pension or the College will be prepared 
to take over and maintain employers’ contributions 
to former F.S.S.U. policies 

Contract salary scale £1017 10s. by £44 to 
£1457 10s. per annum, plus gratuity payable at end 
of contract of £12 10s. for each month of satisfactory 
service. Pensionable and F.S.S.U. salary scale 
£925 by £40 to £1325 per annum. Point of entry 
according to previous experience 

Children’s allowances up to a maximum of three 
at the rate of £80 per annum per child up to 10 years 
and £100 per annum per child over 10 years in full 
time education up to 2! years. Annual leave with 
free return first-class passages for the member of 
staff and for his wife and up to three children under 
17 years. Bungalows with basic furniture at moderate 
rental provided. Income tax low 

Applications (six copies) should be submitted to 
the Council for Overseas Colleges, 12, Lincoln’s Inn 


teach 


or 


s 


Fields, London, W.C.2, giving age, qualifications, 
experience and the names of three referees. Closing 
date, 18th February, 1959 E9751 





PUBLIC APPOINTMENTS 





CANADA 
McMASTER UNIVERSITY, 
HAMILTON, ONTARIO 
FACULTY OF ENGINEERING 


Applications are invited for positions in the new 


Faculty of Engineering at the University, tenabie 
after July 1, 1959 
DEPARTMENT OF ELECTRICAL ENGINEER- 
ING 
ELECTRICAL ENGINEER to take over the 
power theory and technology division specialisa- 
tion in heavy current aspects desirable, but light 


current specialisations will be considered 
Specialist in servomechanisms 
DEPARTMENT OF CHEMICAL ENGINEERING 
One appointment in the general field of thermo- 
dynamics and corrosion 
DEPARTMENT OF METALLURGY 
TWO METALLURGISTS—one with specialisa- 
tion in and process metallurgy ; one 
in the general field of physical metallurgy 
The appointees would be expected to engage in 
research 
Status will depend upon the qualifications of the 
candidates he average salary ranges 
are as follows 
Assistant Professor 
Professor, $7800-$10,000 
$10,000--$13,000 p.a 
In addition those engaged in an approved research 
programme receive a summer research stipend 
Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, W.C.1, 
Applications close, in Canada and London, on 
Sth March, 1959 E9748 


extractive 


successful 


$5500-$7800 p.a. ; 
p.a Full 


Associate 
Professor, 


MANCHESTER COLLEGE OF 
SCIENCE AND TECHNOLOGY 





(FACULTY OF 
UNIVERSITY 


TECHNOLOGY IN THE 
OF MANCHESTER) 


APPOINTMENT OF 
LECTURER OR ASSISTANT LECTURER IN 
MECHANICAL ENGINEERING 


The Governing Body invites applications for a 
Lectureship or Assistant Lectureship in Mechanical 
Engineering in the Manchester College of Science 
and Technology, with corresponding title and status 
in the University of Manchester 

The Department covers a very wide range of 
aspects of Mechanical and Production Engineering 
and all members of staff are expected to undertake 
assist In, or supervise research 

Applications from those with interests in metal 
cutting or forming, or machine tools, in hydraulic 
vomechanisms or advanced strength of materials 
vould be specially welcome 

Salary Lecturer £900 by £50 to £1350 by £75 
to £1650 : 

Assistant Lecturer £700 by £50 to £850 

Commencing salary according to qualifications and 
experience 

Conditions of appointment and form of application 
may be obtained from the Registrar, The Manchester 
College of Science and Technology, Manchester, |! 
The last day for the receipt of applications is Saturday, 
14th February, 1959 E9759 


ser 








UNIVERSITY OF NOTTINGHAM 


1.C.1. RESEARCH FELLOWSHIPS 


Applications are invited for IMPERIAL 
CHEMICAL INDUSTRIES RESEARCH FEI 
LOWSHIPS IN CHEMISTRY (including Agricul 
tural Chemistry), PHYSICS, PHARMACY, ENGI 
NEERING, METALLURGY, and related subjects 
tenable at the University of Nottingham. A number 
of appointments may be made as from Ist October 
1959, with a normal tenure of three years. The salary 
will be within the scale £700-£1000 per annum 
depending on qualifications and experience. Fellows 
will have status as members of the academic staff and 
will be eligible for F.S.S.U. benefits and children’s 
allowances. 

Further particulars and forms of application may 
be obtained from the Registrar, to whom applications 
must be returned not later than 31st March, 1959 

E9781 


PUBLIC APPOINTMENTS 


WELSH COLLEGE OF ADVANCED 
TECHNOLOGY 


CATHAYS PARK, CARDIFF 


Principal A. HARVEY, Ph.D., B.Sc., F.lnst.P 


ENGINEERING DEPARTMENT 


Applications are tnvited tor the following posts 

(a) READER IN MECHANICAL ENGINEER 
ING Salary scale £1550 by £50 to £1800 per 
annum 

The candidate appointed to this important senior 
post will have as his primary responsibility the 
initiation and supervision of research work Appl 
cants should possess the qualifications and experience 
to direct such work, high academic qualifications, 
and an outstanding record of research work in some 
field being desirable Adequate time to undertake 
and direct research, and suitable technical assistance 


and equipment will be provided The Reader will 
undertake some lecture work 

(b) SENIOR LECTURER IN MECHANICAI 
ENGINEERING. Salary scale: £1350 by £50 t& 
£1550 per annum 

Applicants for this post should be University 


graduates in Mechanical Engineering and have had 
adequate industrial experience ; they should be (at 
least) Graduates of the Institution of Mechanical 
Engineers. Previous full-time teaching experience is 
not essential but some teaching experience is desir- 
able. Proven research experience will be a strong 
recommendation for this post 
he above are new posts resulting from an expar 

sion of the work of the Department. In each case 
the starting salary depends on previous experience 
and duties will commence on a date to be arranged 
Members of staff of the Department are encouraged 
to undertake consultant work for Industry Both 
posts are subject to superannuation and some con 


cession in this respect may be made for previous 
industrial employment 

Further particulars and a form of application 
which should be returned not later than Friday 
{3th February, 1959, may be obtained from the 
Principal 

ROBERT E. PRESSWOOD, 
Clerk to the Governor 

City Hall 

Cardiff £9725 





UNIVERSITY OF MELBOURNE, 
AUSTRALIA 


SENIOR LECTURESHIP IN MECHANICAL 
OR INDUSTRIAL ENGINEERING 


Applications are invited for the above position 
Applicants should have an Honours degree in 
Engineering Some knowledge or experience of 
Industrial Engineering would be an advantage 

Salary range—-£A2100 to £A2500 p.a. Commenc 
ing salary will be determined according to qualifica 
tions and experience 

Conditions of appointment may be obtained from 
the Secretary, Association of Universities of 
British Commonwealth, 36, Gordon Square, London 
W.C.l 

Applications close, in Australia and 
16th March, 1959 


the 


London, on 
E97 





COUNTY BOROUGH OF 
WEST HAM 


WEST HAM COLLEGE OF TECHNOLOGY, 
ROMFORD ROAD, STRATFORD, E.I5 


Principal 


E. A. RUDGE, Ph.D., M.Sc., 


A.M.L.Chem.t 


APPOINTMENTS 


Required, for appointment as soon ax possible 

LECTURER IN CIVIL ENGINEFRING, to 
teach up to University Degree and H.N.C. Candi 
dates must be Graduates or equivalent with some 
industrial experience 

GRADE A ASSISTANT in Department of Civil. 
Mechanical and Chemical Engineering for work 
principally in O.N.C. courses 

Application forms and further particulars obtain- 
able from the Principal 


R. OPENSHAW 
Chief Education Officer 


E9776 





PUBLIC APPOINTMENTS 


CIVIL SERVICE COMMISSION 
RESEARCH FELLOWSHIPS 
RESEARCH 


Government 
£1100-£1350 


FELLOWSHIPS (3 
Scientific Establishments 
(Senior) and £750-£1900 


years) in 
Value 
(Junior) 


Very wide range of topics, especially in the physical 
Clences A few opportunities for biologists, e.g. in 
virology, taxonomy and physiology as applied to 
fisheries and veterinary research Qualifications : 
normally first or second class honours degree ; 


evidence of high standard of ability in research ; 
ind at least 2 years’ post-graduate research experi 
ence (3 years for Senior Fellowships). No age limits 


es Write Civil Service Commission, 17, 
North Audley Street, London, W.1, for application 
form, quoting $4932/59 P9728 





MERSEY RIVER BOARD 
ENGINEER'S DEPARTMENT 
ASSISTANT ENGINEER 


Applications are invited for the appointment of 
ASSISTANT ENGINEER at the Board's offices at 
Great Sankey, Warrington, Lancashire 

The salary for this appointment will be in accord- 
ince with the National Joint Council for Local 
Authorities Scheme of Conditions of Service ranging 
from £575 to £1030. The appointment is subject 
to the Local Government Superannuation Acts, 1937 
and 1953, and to the passing of a Medical Examina- 
tion Candidates should have passed the final 
examinations Part I and Part II of the Institution of 
Civil Engineers or hold a University Degree exempt- 
ing them therefrom. 

Applications stating age, education, qualifications 
and experience together with the names and address 
of two persons to whom reference may be made 
should be addressed to J. T. Firth, B.Eng., M.1.C.E., 
Engineer to the Board, at the address given below and 
should be received not later than Saturday, 7th 
February, 1959. 

A. H. JOLLIFFE, 

Clerk of the Board 
Liverpool Road, 
Great Sankey, 


Warrington E9717 





AIR MINISTRY WORKS 
DESIGN BRANCH, LONDON 
DESIGNER DRAUGHTSMEN 


Air Ministry Works Design Branch requires in 
London DESIGNER DRAUGHTSMEN Bulk 
Petroleum Storage and Pumping Installations 
experienced in one or more of the following (a) 
Storage tank layout and design (b) Pump house 
ind plant layout; (c) development of pipe tine 
schemes (d) hydraulic calculations Technical 
training to O.N.C. standard required. Salaries up to 
£1015 p.a. Starting pay dependent on age, qualifi 
cations and experience Long-term possibilities 
with promotion and pensionable prospects. Five-day 
week, 3 weeks 3 days leave a year. Normally natural 
born British subjects.._Write, stating age, qualifi 
cations, employment details, including type of work 
done to any Employment Exchange, quoting Order 
No. Borough 105 E9176 


for 





WAR DEPARTMENT, 
WILTS 


CLERK OF WORKS (MECHANICAL) 


CLERK OF WORKS (MECHANICAL) required 
by W.D., Wilts 

Applicants must be of British parentage and have 
O.N.C. in Mechanical Engineering or equivalent, 
and five years’ apprenticeship or equivalent with 
engineering concern 

Experience : further 3 years with an engineering 
firm, or 3 years as supervisor of labour, chargehand 
or technical officer in engineering industry Comple- 
tion of course at S.M.E. is equivalent qualification. 

Salary according to age, qualifications and experi- 
ence on range of £655 (at age 26) to £820 p.a 

Apply, Chief Engineer, Salisbury Plain District, 
Bulford Camp, Wilts E9779 
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ROYAL NAVAL SCIENTIFIC TRENT RIVER BOARD 
SERVICE mae METROPOLITAN WATER BOARD 


—_ TAMWORTH, STAFFS 
SENIOR SCIENTIFIC OFFICERS AND vi 


SCIENTIFIC OFFICERS ,PPOINTMENT OF APPOINTMENT OF CHIEF ENGINEER 


ASSISTANT ENGINEER 


Roval Naval Scientific Service juires SENIOR “ : 
SCIENTIFIC OFFICERS SCIENTIFIC Applications are invited for the appointment of The Metropolitan Water Board invite applications for the office of CHIEF ENGINEER to the 
OFFICERS for at n Lo an ASSISTANT ENGINEFR at the Board’s Divi- Board which will become vacant in May next on the retirement of the present holder of the 
Baldock, Portsmou Portland, Poole t sional Office at Tamworth, Staffs. The duties of the position 
Main requirements are for PHYSICISTS, MECH post w include the design and execution of land eiktshiséecs ake a a a ae — 

ANICAL ENGINEERS, ELECTRONIC ENGI-  Grainage works within the southern part of the Candidates must be corporate members of the Institution of Civil Engineers, and in addition 
Sean , MATHEMATICIANS | i eas B ~ at must be on either Panel No. I or II of qualified civil engineers constituted under the Reservoirs 
and y are ard’s arez 2 Ire ior 93 ymsiderable 7 " eri 
“ ar vacancies also The successful applicant (if a Graduate Enginecr iS ae Pr diesnrectiras Act J 930. Consider ROE OFZanising ability in addition to engineering attain- 

ment is a necessary qualification. The salary attaching to the appointment is £4000 per annum 


ent 


fie The fo g part 
themat 4 r apphed research of th more than five ars’ nce « 
; en <2 4 . = Sy ‘ jerwater vehicles pte att seat Pal pln re ye ater Be ae by — ae of £200 - £5000 per annum The appointment will be held during 
wledge of theoretical hydrodynamics and theory at a salary within the Special Grade for Engineering eva semper og pry sane the bs = go oer will be required to give his whole time to the 
systen f ivanté London area and Surveying Assistants (£750-£1030 per annum) “is sioyes a must not engage directly or indirectly in private practice or other paid 
in § knowledge of of the National Scheme of Conditions of Service for employment 
dynamics Local Government Officers. With lesser qualifica- Forms of application, which must be completed by the candidates and which contain further 
particular field tions, the successful applicant will be appointed particulars of the appointment, may be obtained from the undersigned. The closing date for 
ce in moderr within A.P.T. Grades I-I} (£575-£845 per annum) applications is 2!st February, 1959 
al-flow cor The appointment will be subject to the Local Govern- 
ge London ment Superannuation Acts 
design and A car allowance on the “ essential user” scale will S. D. ASKEW, Clerk of the Board 
ices Portland area . able. and it is the Board's practice, in suitable New River Head, Rosebery Avenue, London, E.C.1 
pecialised knowledge « to operate the Assisted Car Purchase Scheme, 
ie area. Chemists : Physic: ations, with full particulars, including copies 
Baldock and London areas of testimonials or the names of at least two referees, 
y be natural born Britist must reach the Engineer to the Board, P.O. Box No. 
ira British parents, with First 74, 206, Derby Road, Nottingham, not later than 
s Honours Degrees or equivalent hig! 14th February, 1959 


sinments S.8.0.s must have ( JOHN HIRST 
ee eee Clerk of the Roard MINISTRY OF WORKS 
iw Salaries (men) : S.8.0O., £1190 t . 
“1635-£1110 (London)—somewhat REQUIRES 
nguoteamaats sre seanatisted §6NOTTINGMAN Sie. 2 HOSNTTAL ENGINEERING DRAUGHTSMEN IN THE FOLLOWING CATEGORIES 
f 21 and 32 t MANAGEMENT COMMITTEE HEATING AND VENTILATING 


and 32 » compete tor 
1 M.L.N.S., Technical 
King Street, London 


Canvassing is strictly prohibited and will disqualify candidates 


E9780 











Design of all types of installations, including air conditioning 


ELECTRICAL 
Design of lighting, power and special type installation, and site distribution schemes 


SENIOR ENGINEER 


i nvited for the post of SENIOR 


BUILDING , | 
BRITISH SHIPBU at the City and Sherwood Hospitals, STRUCTURAL 
RESEARCH ASSOCIATION Nottinghan Post vacant on the Ist April, 1959 Design and detailing of reinforced concrete or structural steelwork 


mam Guseess @ sound Knowledge af For employment in LONDON and PROVINCES on major site developments and all classes of 
‘ oiler plant operation and have wide experi- PUBLIC and INDUSTRIAL BUILDING. 
ATOMIC ENERGY SECTION ence of mechanical and electrical engineering services 
licants must hold one of the following or GENERAL CONDITIONS 


- qualifications “. 550 4 10 , ' 
eee as ren sas AOnrihcats of Cocmietency in Blazing Salary range £550 (age 21) to £870 p.a. in London (slightly less elsewhere) Starting point 
x ti ding Re ~ae Shade ¢ City and Guilds Full Technological according to age, qualifications and experience ; 5-day week ; 34 weeks’ annual leave initially, 
vacancies t mic Energy - ( " M ( eet, PI ee Rasinecring (First Class) and concessions for higher technical training in approved cases. Prospects of promotion to posts 
ith ¢ 0 ’ y Degree arine oO with salaries of £1015 p.a. and above. Opportunities for permanent posts leading to pensions, 


uw2o Ww 
: ' wee th x ical ng } ) appointed will be responsible to the 
anical Engr lw practical training . . appointed ; ‘ non-contributory 


{ experience sear xperience an advantage t Engineer for the satisfactory opera- 
r C c 
1S appoint ll be require ’ f ion ¢ 1 engineering and electrical services and ; 
he persons appointed will be required in the first engine 
: : Association's team at the will be required to deputise for him in his absence QUALIFICATIONS 
Establishment, Harwell y £740 to £880 per annum ; Whitley Counc! Technical education to O.N.C. or equivalent standard 
cation of nuclear power to < tions of service = : 
Experience nuclear / ations, Stating age, qualifications, experience APPLICATIONS 
nmtionns s minim ig the names and addresses of three referees to be State age, experience, training and qualifications, to : The Chief Engineer, Ministry of Works 
mmen , p | sent tt > Group Secretary, Sherwood Hospital, Room 435, Abell House, John Islip Street, LONDON, S.W.1 
tions, ar ’ t ucknal id, Nottingham, by not _— A aes Interviews at Regional Offices when possible. 
sated iperannuatior Druar 1989 9741 


E9500 








CIVIL ENGINEERS FOR 
treet 9783 | ew SOUTH WALES, AUSTRALIA 
THURROCK ‘URBAN DISTRICT ideepataanes te dae dak et eo Ce ATOMIC ENERGY ESTABLISHMENT, 
veering of a recognised British or Irish 


COUNCIL versity for appointment to the staff of the WINFRITH DORSET 
— epartment of Main Roads, New 4 


South 
ENGINEER AND SURVEYOR'S he State Road Authority for con 


DEPARTMENT 5 appointment, go may be POST |. Ref. W.61/25 
TE ore dines. on the design of reinforced concret HIGH TEMPERATURE GAS COOLED REACTOR PROJECT 


bridges, or on main road construc 
maintenance, either in the Metro A number of vacancies exist in the Project Design Office which is responsible for the design and 
' 5 ict Distr ( neil ( 4 yolitan Area or the country construction of an Experimental High Temperature Gas Cooled Reactor 
imroch a s unci ngineer ar ‘ t un 
, | ‘ ‘r ot , { 
Surveyo Department) require ENGINEERING . gota dhe rding to qualifica Engineers are required with sound creative ability and experience on practical engineering design 
ASSISTANT Salary within APT. UI. - £576, tions and experience will be within the range problems They should have substantial design office experience and be capable of making design 
‘845 pa Candidates should have con edt ! tA1410 per annum, with annual = 
. » Municipal or Civil Engin ) l competence 
vere ibsequent experience i wad lat . 
Application p gible to contribute to the State Super- exchangers and circt tators . elec 
we : sas Fund after six months components and plant items 


assessments and computations and of guiding design detail 
yn, Subject to technica 


pr “gr ‘Ss 
» £A2095 per annum Appointees will be The range of work includes structural, chemical and general engineering ; pressure vessels, heat 


o-mechanical drives and mechanisms and specially developed 


tee’s full fare from England to Additionally a number of engineers are required to carry out supporting work on the more 
1 will be met by the Department extended calculations such as stress analysis, heat transfer and fluid flow and the kinetic behaviour 
f reactor components. This work constitutes a link between reactor physics and reactor engineer- 
ing and involves a general appreciation of reactor technology 


1 three years’ Service guarantee 
ng completed. Appointment will be 
i passing a medical 

ll be given to applicants not Candidates should have served a recognised engineering apprenticeship or have had equivalent 


WAR DEPARTMENT mort % vears of age training and should be Corporate Members of a Senior Engineering Institution or for Engineer I] 


examination and 


ns should be made on forms posts some equivalent qualificatior Possession of an Engineering Degree would be an idvantage 
nable m the Agent Gener al for New Salary: Engineer I £1790- £2080 
WILTSHIRE _— 6, Strand, London, W.C.2. Engineer II £1300- £1740 

E9768 Engineer IIT £815-£1270 


DRAUGHTSMAN (ARCHITECTURAL AND POST s Ref. W.62 25 


CIVIL ENGINEERING ASSISTANT) 
THE ROYAL COLLEGE OF WORKS SERVICES GROUP 


) UGHTSMAN (ARCHITECTURAL AND 
h - . NGINEERING ASSISTANT) ee SCIENCE AND TECHNOLOGY, A vacancy exists for an Assistant Design Engineer in the Works Services Group, to be responsible 
: : to > . zinee 9 the preparation of design layouts and implementation of scheme 

\ Yepartment Wiltshir a Service Engineer for the r ation of schemes in 
Nar I epartment i * 7 a . GLASGOW connection with plaat and services in the mechanical and electrical engineering fields 

ON« = sneerit " t ar heating and ventilating systems 


orve ‘ yprent ship wit 3 »s ent APPOINTMENT OF Qualifications and Experience Applicants must have served a recognised engineering apprentice 


ship or have had at least three years’ workshop experience. They should possess H.N.C. or 


PRINCIPAL equivalent ; not less than two years’ drawing-office experience, including appropriate engineering 
n - is also required 


design work in the heating and ventilation fields 








including 


The Governors of the Royal Salary: £880-£1270 pa 
College of Science and Technology 
: : invite applications for the post of POST 3. Ref. W.59/25 
wins Principal. The successful applicant REACTOR SERVICES GROUP 
COUNTY BOROUGH OF would be expected to take up duty 
EAST HAM n September. 1959 Two Professional Fngineers (Electrical) are required to lead teams in the specification and 
Th salary for the post will be not design of instrumentation and control systems for Post (1) research reactors (including zero 
c alle . , . > t > ~ > « 
' energy) and Post (2) in pile and out-of-pile loops, experimental equipment and radiation rigs 
less than £3600 per annum A sound knowledge of flow, temperature, pressure, pH value, conductivity and, preferably, nucle 
< : Te a . é t ear 
RESIDENT MECHANICAL ENGINEER with F.S.S.U. Superannuation and measurements is required 
Family Allowances Salary: Engineer I £1790-£2080 


Further particulars may be Send 


Ant ants are invited for the appointmer f 
TEMPORARY RESIDENT MECHANICAI 
ENGINEER, at a salary withi rang ) obtained from the Secretary, George 
£1300, for the supervis lectrici Street, Glasgow, C.1, with whom Group Recruitment Officer, 

a Sewar any. See See = applications must be lodged not 


later than Ist March, 1959 U.K.A.E.A., A.E.R.E., HARWELL, DIDCOT, BERKS. 


E9754 £9724 


postcard for application form, quoting appropriate reference number, 1% 
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PUBLIC APPOINTMENTS 


THE 


Jan. 30. 1959 


PUBLIC APPOINTMENTS 





UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


require 


SENIOR DESIGN & DEVELOPMENT ENGINEERS 


for the Atomic Weapons Research Fstablishment at Aldermaston 


ASSISTANT 
CHIEF ENGINEER 


required for the 


yn the engineering design of warheads 


POST A 

A recognised Engineering Apprenticeship or equivalent practical training and Corporate 
Membership of one of the Senior Professiona! Institutions or equivalent qualifications are required 
Considerable design experience and some years 
Experience should include design of stores and equipn 


To lead a group of Design Engineers engage 


ce aS Project Engineers is essent 
for Service requirements with particular 
if 





reference to weapons systems and their environmental conditions, A knowledge of the design 
High Explosive and Radio-Active components an advantage. (Ref. 2147 25.) 
POST B.—-To be responsible for the engineering development of smal! electrical and mechanica INDUSTRIAL PO W ER BRANCH 


lopment of components, complet 





mechanisms for use in weapons. The work wi ide 


prototype systems, test instrumentation and also the sur 


A.M.1.E.E. or Mech.E. required and an appropriate honours degree would be an advantage 
(Ret. 2146 25.) 





Yervision Of quality control 


of the 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


Industrial Group Headquarters 


Experience in the field of armament development or design is very desirable 
SALARY Within the range £2200- £2600 
Contributory Superannuation Scheme 
tial assistance with house purchase will become available 
travelling distance 
POSTCARDS for application forms to the Senior Recruit 


Berks. Please quote anpropriate reference number 


A modern house with garage or alternatively substar 
for married officers living beyond daily 


nt Officer at A.W.R.F Aldermaston 


at RISLEY, WARRINGTON, LANCASHIRE, 
































E9738 
SaaS bare ee eee paeaceteaieal alanuinedisassenGasbanaerenmael to lead a small team investigating and advising on the ntrol and instrum . 
problems of Nuclear Power Stations The work will involve liaison with indu 
BOOKS and PUBLICATIONS and with United Kingdom and overseas Electricity Authorities 
9 I 
A recognised engineering apprenticeship, or pupil and corporate r ) I 
| of the Institution of Electrical or Mechanical Engineers, or equivalent, are sential 
i Sound knowledge of control theory and experience in the instrumentation of larg 
1] , 
| The 5th Edition (1958-59) of otha 
i 
| vaiary hin the n 
1 WORLD RAILWAYS 
| I] £2,200 — £2,600 
| 
| ; 
} contains details of | imacadas aca intel each ne 
1,500 railways in 100 countries; 33 underground systems; 201 major | 
! here 1 ontributory ension scheme and housing 1 be provided if r r 
manufacturers; modern techniques and equipment Th a contributory pens! 1¢ and housing can be provid juired 
| Write tor application form, quoting reference 2&94/J.1, to Chief Recruitment 


The information given in this illustrated world-wide survey will interest 
everyone concerned with the finance, construction, operation and equip- 
ment of railways and the associated manufacturing industry throughout 
the world 


address 


23rd February, 1959 


1} Closing Date 
£5.5.0d. | 


Please send for illustrated brochure containing specimen pages, or ask your 
hookseller to obtain a copy of WORLD RAILWAYS for your examination 


SAMPSON LOW 


25 Gilbert Street, London, W.1 














[ TENDERS | TENDERS 











AXLE FINISHING LATHE 


Fhe Director General, India Store Department 


: MINISTRY OF TRANSPORT AND INDIA STORE DEPARTMENT 
CIVIL AVIATION 
T H E E N G I N E E R CHESTER-BANGOR TRUNK ROAD—A.55 
Government Building, Bromyard Avenue, Actor 
IMPROVEMENT BETWEEN PEN-Y-CLIP  { ondon, W.3, invites TENDERS for the supply of 
VIADUCT AND PENMAENMAWR AXLE FINISHING LATHE with copying 
attachment and arrangement for screw cutt ng and 
frilling the ends and automatic tat levice 
The Minister of Transport and Civil Aviation 


Please quote reference No. 18102/58 HAI 
vites TENDERS for the WIDENING and IM The Tender Forms with schedules: and specific 
PROVEMENT of approximately 2200 feet of the tions which are returnable on Monday, the 2nd Marc} 
CHESTER-BANGOR TRUNK ROAD A.55 1959, may be obtained from the above office (C_D.N 
Ihe works, which are located on the seaward slopes Branch) on payment of a fee (which is not returnable) 
| NOW AVAILABLE 
ae plans inspected at, the offices of the Consultin 
co NTENTS Engineers, Messrs. HOWARD HUMPHREYS 
AND SONS, Victoria Station House, Victoria 


Street, Westminster, S.W.1, on and from Thursda 
Forthcoming Engineering & Industrial Exhibitions. 29th January, 1959, until Friday, 13th February 


: j - 1959, between the hours of 10 a.m. and 4 p.m., upon 
Associations, Institutions and Societies connected with the Engin payment of a deposit of £10 (Ten Pounds) by cheque 
or draft made payable to the order of the Minister of 
eering Industry. ‘ Transport and ¢ ivil Aviation The deposit will be 
National Undertakings. 
Address Section. Tenders should be sent in a sealed registered 
envelope clearly marked “ Tender for Pen-y-clip BINE THEORY AND DESIGN will be held at the 


returned if a bona fide Tender is submitted and no 
subsequently withdrawn 

ULK. Agents for Foreign Firms. Contract No. 3, addressed to the Assistant Secre College from Monday, 2nd March to Friday, 20 

T d N tary, Highways Management and Services Division Murch, 1959 

rage ames. 


Ministry of Transport and Civil Aviation, 21 37 The course will deal mainly with performance, 
m Hereford Road, London, W.2, to arrive not later systems, turbo-machine aerodynamics and related 
Buyers Guide. than 4 p.m. on Tuesday, 3rd March, 1959 design topics, but will include some experimental 
: The Minister does not bind himself to accept the vork on engines. * 
33,500 Suppliers’ entries under 2,500 product headings. lowest or any Tender Fees for the course are £70 inclusive 
, resigenc 

With this issue, one free copy has been sent to every postal £9750 Further details and copies of the syllabus may be 
3 ’ ‘ ybtained on application to The Warden, The ¢ lege 
subscriber to ‘THE ENGINEER’ and every regular reader who, of Aeronautics, Cranfield, Bletchley, Bucks 

. £9739 
buys his copy from a newsagent. INDIA STORE DEPARTMENT 

A copy will also be sent to each advertiser in ‘ THE ENGINEER ° 











of Penmaenmawr Mountain, include mass concrete of ten shillings for each Tender Applications for 
retaining and parapet walls with cast stonework Tenders shouid clearly state the reference numbe 
facing and a bridge widening 164 


of the tender required. E9 
Contract documents may be obtained from, and — 











EDUCATIONAL 











COLLEGE OF AERONAUTICS 


AIRCRAFT GAS TURBINE THEORY 
AND DESIGN 


\ Short Course on AIRCRAFT GAS TUR 


f full board 
H. GILLENDER 


An Assistant Secretary 








IMPERIAL COLLEGE: 
HIGHWAY ENGINEERING provided by the 


BURSARIES IN 





| 
ond the BUYERS GUIDE itself. HORIZONTAL BORING MACHINE Rees Jeffreys Road Fund, tenable from October 
1959. Value from £460 to £760 per annum. including 
1 j fees.—Further particulars from the Registrar 
: 7 each lus osta e1 9 from:— Ihe Director General, India Store Department Imperial College. Londor S.W.7 ( sing d 
Additional copies obtainable at 6 (p Pp g ) Government Building. Bromyard Avenue, heton March Ith 1989, sis t 787 5 


London, W.3, invites TENDERS for the SUPPLY of 


| The Manager, One HORIZONTAL BORING MACHINE 
| 3in 


AUTOMATION AUTHORITATIVE 
COURSES are now available in Digital and 





j spindle dia, and with facilities to turn up to Cor H 
omputer Technology yphie “ctroni ) 
ER ate. Os., Cannes so Wormers Snes iS Pro ier , ot j “vate _ a a ye ofe eee 
Tender schedules and specifications may be  jevej by | ay tere Indi newer ie cosona 
obtained from the above address at a fee of ten ’ . Rd a mr inde 


trial group scheme enrolments accepte 
and prospectus sent on request.—-Write (Dept. S.E.8) 

Institute School of Electronics, ¢ ege House 
Kensington, London, W.8 Fl4s ¢ 


28, ESSEX STREET, STRAND, sh — — is — refundable. Cheques should 
a nr be made payable to High Commission of India. The 
LON DON, W.C.2 applications for Tender forms should state reference 
—_ 1919/58/1/ENG.3 
CENtral 6565 Tenders, complete with specifications, are to be 
— ~ P9775 








~ === submitted by Thursday, !2th March, 1959 








Classified Advts, continued on page 114 





EDUCATIONAL 
UNIVERSITY OF EDINBURGH 


POST-GRADUATE SCHOOL OF APPLIED 
DYNAMICS 


A POST-GRADUATE ¢ 
Diploma A Dp 
Department of 
June, | 
Vibratior 
Laborato 

Further 
obtained 


60) 


ment 


Mau 





SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS. OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


neer 


a civit ENGINEER i 


operation 
age anc 
Engineer 
APPLICATIONS 


ENGINEERS f 
d of PROL yt ( 


ARE INVITED FROM 
r resp OS : r 
evelopme HON PROCESSES fo 
the engineer 7 . 

r those with at 
should have an eng 
( ertificate 
work 4 
Superar 

Send 
experic 
No. EY 14¢ 


“ ARALDITE” SALES STAFF 


gt 


CIBA (A.R.L.) LIMITED 


A TOOLING ENGINEER 
with worksh 
sheet meta 
tries r 


emy 
send | 
LIMITED XFORD 
A pr 4 “ he 


salary) 
(ART 

BRIDG# 
ackn 


wledged 


DUE TO REORGANISATION AND PRO 
MOTION THE FOLLOWING VACANCIES 
WILL SHORTLY OCCUR 

in a pre 
1000 people 

GENERAL WORKS MANAGER 
none = 


EDUCATION AND TRAINING OFFICER 
Aged 35 to 45 


in the engin 
sary Qualific 
training scheme 
apprentices 

All tt 


canteen ar 


MIDIa 


State ciear!ly © apt 


CONSULTING civit. AND STRUCTURAL 
ENGINEERS rex e st - class 
DESIGNER DETAILERS f ried work 
reinforced concrete and 
week and luncheon vouchers Ay 
telephone to MAURICE NAC 
PARTNERS, $8, Victoria Street 
(V1ICtoria 0285) 


structu ci r ) 


€ 
AND 
SW 


I t € 
HSHEN 


F9774 a 


rae & 
SITt ATIONS VAC ANI 


DRAUGHTSMEN SENIOR specialised 
i conditioning 
© Higher 
of becoming 

Se ! J 
CONTROL 


Middlesex 


d A 
Ruislip 
E9726 a 


fe e full details 
INSTALLATIONS, LTD 


CONSULTING ENGINEERS, 
jesign projects 
for 
have ompleted 

HANICAL ENGINEERING 
LEAR ENGINEERING 

ELECTRICAL ENGINEERING 

CHEMICAL AND PLANT 
NORRIS BROTHERS, LIMITED, 62 

1, Burgess Hill, Sussex 


MEC 
NE ( 


Church 


E9737 a 





ELECTRICAL ENGINEERS 


estimates 


required to assist 

plans, circuit 

specifications for RAILWAY 

Interesting work, offering 

ergetic persons with initiative 

izineering Degree, Higher 

Electrical Engineering or 

suld have completed 

ge of railway working an 

i al. Five-day week, with 
ion scheme and canteen facilities 

age, general 

experience 


aration of 


1Z. giving full details of 
quali and 
) WESTINGHOUSE BRAKE 
O., LTD., 82, York Way, King’s 
1 E9736 A 


Te nica fications 
to Sig D 

AND SIGNAL (¢ 
Cr London, N 





ENGINEERING DESIGNER 
DRAUGHTSMAN REQUIRED 


e H.N_C. in Mechanical 


a permanent one a 


{ u n 
Dep artme 
vre Co 
yn-Trent 


324 TE 


SP 


fo frur 


tablished 


required 


EXPERIENCED ENGINEER 
\ Cor i ing Branch o vell-es 
mncerr Only i ant with ai 
conditioning w refrigeration ne l EXCEP 
TIONALLY good of v te ght man 
BOX No. E2271, * The Engineer a 
PRREIAM, FABRICATION DEPARTMENT, 
nedium and heavy teel structures and 
esse sentia plicants hone, ¢ I Ide 
Engineering td., Kingst« E2276 a 
GENERAL ENGINEERING DRAUGHTS- 
MAN (SENIOR) ving experience in machine 
“sig { work A k 


yn 6820 


WOrTKS 
— 


assistanc 


ymwledge of 
but not essential 

least O.N.C. Some 

» house purchase in cases 

are: married.— Write 

> and stating age an 

‘ t e! Manager, FERODO 

LIMITED, Chay n-le h, Via Stockport 

E9784 


{ 


GENERAL WORKS MANAGER 

engaged in the 
engineering 
istries and 


‘ ( nm par 


med im heavy 
nd non-ferrous indt 
vices ol a 
lager aged Appli- 
e engineering background 
experience It is 
which will be of 
iv in receipt of £2000 p.a 
Board of Dir 
car provi ted. 
write inc 
ialinhcations 


seeks the ser 


Mar Sto SO 


yntment, 


on the ctors 
»nfidence 
experi 
alary earned, to the 
206, Crawfords, 4 
ve London 
F9O7SS a 


ed for steel 
have sound 
tallation of 
and a good 


te aly eg 2s “ey dar per rng 
i 1 Ales § 
nance ind Ss 
equipment 
matic and electronic 
Kk W be involved 
Status and successful 
in the staff pension 
Salary according to 
and will take into 
BOX No. E2274 


4 


MIDLAND FIRM REQUIRES DESIGN 
ENGINEER with modern experience in the design 
ni ympressors. Good academic quali- 
knowledge of the 
nd mechanical problems involved, 

This post offers the interest and 

a new project, with excellent oppor- 

a Company where personal contact will 
fepartments at all levels.—Please 

to BOX No. E9691, “ The 

A 


gai c 


gethe with sound 


> givir 


Engineer.’ 


NGINEER 


SITUATIONS VACANT 


LONDON FIRM IMPORTING CONTI- 
NENTAL WOODWORKING AND PLAS- 
TICS MACHINERY require young ENGINEER 
on sales side. He should have good general engineer 

knowledge, and knowledge of German an 
advantage BOX No. E2272, * The Engineer A 


POWER JETS have a vacancy for a SENIOR 
DESIGN ENGINEER at their Consultancy Dept. at 
Farnborough, Hants. The position offers exceptional 
opportunities for experience over the entire field of 
gas turbine technology as well as good salary and 
superannuation, and excellent working conditions 
Applicants should be about 30-35 with several years 
experience of the aerodynamic design and testing o 
compressors or turbines.—Full details in confidence 
to the Secretary, Power Jets (R. and D.), Limited, 25, 
Green Street, London, W.1 E9713 «a 





SOIL MECHANICS SECTION 
of the Chief Civil Engineer's Office 


BRITISH RAILWAYS 


London Midland Region, § 
TECHNICAL ASSISTANTS with e 
testing techniques and knowledg 

Ability to apply test results to pract 

id field experience would 

£833-—£985 per ann 

travel and 
available 


istor 


for 


ical engineer 
be desirable 
Five-day 


favourable 


problems, ar 

Salary range 
week Residential 
travelling 
scheme 

Applications, stating age 
of experience should be 
Engineer (Reference 76) 
Midland Region, Sa, E& 
NW.1 


im 
ther 
concessions Superannuation 
and details 
Chief Civil 
London 
ondon 


qualifications 
addressed to 


British Railwa 


uston Grove I 


STEELS ENGINEERING PRODUCTS, 
LTD., SUNDERLAND 


largest (an et k, the 
anes in Europe 


Because we are the 

facturer of mobile cr 

are many np zner-Draughtsmen 
us. We are looking for or 


in mechanical hanc 


best) manu 
there who wish 
has L000 
prefer 

11D cranes 
offer excellent 
viril 


ance 

where all 
been ft 
apply 


ppor tie ad 
e group of cé 
chnical appointments 
1 the ranks Those inte 
sonnel Officer, Cr 


led 


TECHNICAL 
ENGINEERING WRITER 


required by a large firm ot mponent manu 
facturers in the Midlands dealing with the auto 
aircraft and general engineering indus 
Must be a qualified eng with 
surnalistic experience, capable of producing 
descriptions of products and installa- 
information 
offices 


mobile 
tries neer 
technica 
ons trom 
lrawing ar 
range £1000 


acquired 
id design Age 2 
£1400 
Applications tn writ 


ence 


qualifications and 


Our staff have already bee 


vacanc\ 


The Engineer 


BOX No. E9782 


TECHNICAL 
SALES ENGINEER 


ompany with works in York 
vacancy for TECHNICAI 
with a good general training 
to develop sale of general engineering 
products and contract work of a 
Applicants should have a pr 

ship record and be experienced ir 
designs relative to special applications 
estimating therefor. Starting salary 
be determined by qualifications and 
ence but would be not less than £1500 per 
annum Contributory Superanr 
Scheme in force.—Written app 
giving full particulars of trair 
which will be treated as 
made to Box TE 
London, E.¢ 


Engineering c 
re has 


ENGINEER 


Ivpes 
ved salesmar 
assessing 
and 
would 


exper 


uatior 
ications 
» and e 
ing and ex 
»nfiden 
179 


perience 
tial, should be 
191, Gresham House 


co 


SENIOR ENGINEERING LECTURER required 
to take charge of Cadet Training Course on modern 
cargo motor liner specially equipped for the purpose 
plying between the U.K. and Australia and New 
Zealand ports. Duties will include teaching, direc 
tion of staff and responsibility for progress of thirty 
Cadets studying on a two-year Course for the 
Engineering Institutions Part I Examination 
Applicants should have Graduate qualifications and 
at least four vears’ teaching experience in a Technical 
College or similar Institution. Full pension facilities 
are available and applicants should therefore be not 
more than forty years of age They will also be 
expected to take part in the social life of the Officers 
and Cadets, both ashore and afloat Apply before 
{Sth February, 1989, to The Superintendent Engineer 
The New Zealand Shipping Company, Ltd., Royal 
Albert Dock, London, E.16, giving full particulars 
of experience, &c., and stating salary requ 


Jan. 1959 


SITUATIONS VACANT 


TECHNICAL SALES REPRESENTATIVE 
inter 
and 


engineers 
mpressed air 


old-established 


nown in 


required by 
nationally the co 
mechanical handling fields 
Applicants should be 
accustomed to top-level cont and must have 
a pneumatic engineering background, including 
some workshop and Drawing Office experience 
A foreign 
essentia 
Remuneration 
x provided or an 
applicant would be required to be f 
An excellent opportunity exists for 
tionally energetic and ambitious mar 
Write in confidence to 
Managing Director 
Engineering Co., Ltd., 
Hill. Romford, Essex 


well-educated and 


acts 


language s desirable bu t 


A car will 
and the 


would be by salary 


t allowance 


made 
illv mobile 


an excep 


Pneumatic 


Harold 


Globe 
Road 


The 
Ashton 


E2267 a 





WELL-ESTABLISHED LONDON IMPORT 
EXPORT MERCHANT HOUSE REQUIRES 
EXECUTIVE, to take charge of engineering depart 
ment, with sound commercial experience, negotiating 
ability and reasonable technical knowledge over a 
field his will be a progressive and well-paid 
posii man.—BOX No. E2275, ** The 
Engineer A 


wide 


on to a keen 





WORKS MANAGER 


manufacturing 
wishes to 


progressive expanding 
wganisation in South Yorkshire 
appoint a WORKS MANAGER for its 
equipped plant, which employs 800 personnel 
Candidates should have considerable experience 
f management in the field of precision 
turning, grinding and assembly This appoint 
ment carries a very attractive salary, together 
th excellent conditions of service, and the 
successful candidate will be a member of the top 
management team, and the 
General Manager.—Please reply, giving full 
details of age, present salary, experience and 
qualifications, which will be treated in the 
confidence, to the Manager 
£9767 The Engineer 


well 
factory 


W 


responsible to 


strictest General 


BOX No 

A 

WORKS MANAGEMENT. ASSISTANT 
WORKS MANAGER required by progressive 
medium/heavy engineering company employing 
350-400 Applicants should have served a g 
general apprenticeship and have a sound works 
background, including modern machine shop and 
fitting shop practice and preferably some experience 
pattern shop and foundry work Ability to deal 
efficiently and lligently with our on sound 
lisciplinary grounds is essential as 1s also the capacity 
to work effectively with staff at all levels 
working conditions with canteen facilities and staff 
pension scheme obtain. Applications, which will be 
eated in confidence, should give full d ils of 
training, subsequent experience with age and salar 
required.—BOX No. E9749, ** The Engineer.” N 


LPL PCCW 


PLANNING ENGINEERS 


and 
ESTIMATORS 


required for large Experimental 
Machine Shop engaged upon Gas 
Turbine and Reciprocating 
Engines. Work is in small batch 
quantities and varied. Experience 
in this class of work and a know- 
ledge of Ministry of Supply Tech- 
nical Costing would be an advan- 
tage 
Write stating age, 

Education and career up 
together with present salary, 


0d 


Good 


Technical 
to date 

to 
The Personnel Officer, 

DE HAVILLAND ENGINE 

COMPANY LIMITED, 

EDGWARE, Middx 


E9771 A 


LLLP LPO mormwm" > 


rHE 


Stag Lane, 





DRAUGHTSMEN 


Several Senior Material Handling 
Design and Layout DRAUGHTS- 
MEN required for a Drawing Office 
in Canterbury 

Also a number 
of 
Senior Heavy General Engineering 
(Design) DRAUGHTSMEN fo; 
work in connection with Nuclear 
Power Plant and other General 
Engineering work. 

Good salaries for men with the 
right experience. 

Five-day week. Pension Scheme 

Apply, stating age, training, ex- 
perience and salary required, to the 
Drawing Office Manager, The 
General Electric Company, Ltd., 
Leigh House, St. Dunstan’s Street, 
Canterbury, Kent 

E9675 a 
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CHIEF DEVELOPMENT EXPERIMENTAL AND RESEARCH 
PLANNING ENGINEER ENGINEER ENGINEERS 


THE 
BURMAH OIL COMPANY 
























> : . 
8 ORTI CHE py nes Ss LIMITED, An exceptional opportunity exists with a British Nvlon Spinners continue to expand LIMITED 
r gto eg é ° gineer 4 4 
ar gton, require a ae Engineer : gressive, expanding company for a Chief and invite applications from Corporate and 
take arge of the planning and general Graduate Members of the Institution of The Burmah Group of Oil Companies | 
engineering work, plant maintenance and Development Engineer, to supervise and Mechanical Engineers interested in Experi- vacancies for 
development of new piant guide smal! team of engineers engaged on mentation and Research. The work covers a 
. . = design of Electro-Magnetic Components for field including Machine Dynamics, Heat OIL WELL I RODUC PION 
Applicants should be Engineers who have Transfer, Servo Contro: Systems, Electronic “ 
served an engineering apprenticeship and the Electronic and Automation Industries Circuit Design, Analogue Simulations and i NGINELE RS 
) { > . | ng ‘oO j >» h 
have had experience in a planning yoo ofa Qualities of initiative and understanding of Stress Problems. Each Engineer must be 
heavy or ntracting engineering industry 2 le } : 
. i ' "ig once the commercial application of his work are capable of undertaking a variety of such and S 
\ candid e wit fore iship experience problems for which, primarily, he will be 
ilso be considered Some training in essential, plus a personality which enables solely responsible He should have. there- : 
plant er and ee will be him to lead and get the best out of the men fore, high academic qualifications and a real ( IV II AND M EC HANIC Al 
given. Age between 30-40 years ~e rh e wr . we , . 
e 5 who will be under him. The selected candi- feeling for this type of work. The works are ENGINEERS 
: most attractively situated, while conditions = . — 
A good salary will be paid, commensurate date will be paid a substantial salary of employment are equivalent to the best , 
with age and experience There is a Pensior Ww ' fid ‘ obtainable. Likely applicants will be invited f : ng or short term engagements in th 
Scheme in operation. In selected cases rite in the strictest confidence, stating to meet the Engineering Staff in order to on 
assistance can be given towards remova age, experience and salary required, to discuss the work 
expenses and house purchase Rented houses may be made available to Candidates for the posts of OIL WELI 
R sai The Secretary, married staff, while assistance is given with PRODUCTION ENGINEERS should have 
eplies, giving details of age, qualitica removal expenses it least five years’ practical oil field experi 
A Magnet dev nited pen : ' 
tions and experience, and quoting Ret fagnetic Devices Limite Please write, quoting Ref. 2/E'160, to ence, and, if possible, be familiar with pump- 
LCL/TE 35, should be addressed to Mr Exning Road, The Personnel Manager ing, flowing and gas-lift production methods 
A. W. Guthrie, Laporte Chemicals Limited Newmarket, BRITISH NYLON SPINNERS ind have a knowledge of gas collection 
Baronet Works, Warrington Suffolk Pontypool, Monmouthshire systems and compressor plant operation 
uffol 
sie E9777 A E9679 a Qualifications for CIVIL ENGINEERS 
‘ 
E9765 A are Age limits 25-35 B.Sc. and or 











A.M.LC.E. with at least three years’ practical 





experience preferably in the construction of 

oe : ? roads, buildings and services. A knowledge 

The Office of Electricity in po! earth-moving equipment would be an 
- advantage 


the Lebanon seeks Qualifications for MECHANICAL EN 


TECHNICAL SALES 
ENGINEERS ! AMLMech.E. or first-class M.O-T, certife 
JOSEPH LUCAS LIMITED EXPERIENCED cate with teat three yar practic exper 


ence in the operation and maintenance of 








l-known Publ Company, now : 
iblic r steam and diesel plant 


expanding its interests in the food Manufacturers of Aircraft and 
ind the chemical and brewing Motor Equipment require INEER 
Initial contracts in each case will be for 


equipment industries, h several vacancies FULLY EXPERIENCED two to three years Long-term appoint- 


offering excellent opportunities for first-class 


echnical sales engineers DESIGNERS able to assume the responsibilities ments, which carry pension rights, are 


preferred, and there are good prospects 
Applicants should preferably be in the age but short-term engagements (non-pension 
30-45 and be qualified enginzers Preference will be given to applicants who as able) would also be offered 





inge 


























1ough this is secondary to the principal are conversant with gas turbine combustion 
rer of having first-class connections equipment or have experience of heat CHIEF OF A STEAM Good salaries will be paid, and in addition 
the ability to introduce business from exchangers, ventilating practice, fans and oil the posts will carry kit allowance, free pas- 
industries. Drive and initiative essen- firing equipment. Consideration will also be sages, and free housing and medical attention 
tial Successful applicants, to whom an given to persons with good mechanical GENERATING STATION for the employee, and his wife, and children 
excellent salary will be paid. will be required experience who could quickly adapt them- under eight vears 
to operate from London and Manchester selves to a wide range of products requiring 
> . horie initiative and drive It is essentiat that , > 3 Bi ; Please send applications to Oversea 
Pension scheme ipplicants should hold the Higher National Send offers with Curric ulum vila, Staff Department, The Burmah Gil Compar 
Reply Stating age. experience Certificate or possess similar qualifications Lid Britannic House, Finsbury Circu 
7. " ‘ . > 
r ‘ ’ gv wide 
oT if er een ee eres This is a well-paid position, offering excellent stating conditions, to I O.B. 131 ’ London, E.( 
** The Engineer.”’ "ee : tess s Pe 
chances of promotion A generous Pension ‘wy ma 
Our staff have been advised of these Scheme is in operation BEY ROU I H. 
vacancies Apply NOW to the Personnel Manager, 97 E9731 A 
Hargher Clough Works, Burnley. E9710 « 
" E9685 A 
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SENIOR ENGINEER 


Large Textile Company in the West Riding of Yorkshire with number of 
branch factories requires SENIOR ENGINEER. The successful applicant 
will initially be responsible to the Chief Engineer with a view to ultimate appoint- 
ment to that position. Applicants must be capable of assuming full control 
and have had considerable experience in operation and maintenance of varying 











< 


ENGINEERS 


MECHANICAL EQUIPMENT ENGINEERS 


SENIOR A senior GRADUATE ENGINEER, age up to 45, 
experienced in the specification and selection of all types of pumps, large 
reciprocating and centrifugal compressors and their drivers, including 
large engines, motors, steam and gas turbines, and similar equipment 
of high capital cost. The engineer selected for this position must be 
prepared to accept a high order of responsibility. He will handle all 
engineering contact with manufacturers and construction sites. The 
post will involve occasional travel for short periods, sometimes abroad 


types of power plants, including reciprocating engines and back pressure 
turbo-alternators and chain grate and sprinkler type stokers. Knowledge of 
electrical generating and motive plant also necessary. Applicants should have 
University degree (Honours Standard advantageous) together with practical 
and organising abilitv. Some Commercial knowledge an asset. Age about 
40-45 The position is a senior and responsible one with correspondingly 
substantial remuneration and superannuation Applications which will be 
treated in strict confidence to be sent with full particulars of experience and 
previous career to BOX No £9785, * The Engineer.” 

JUNIOR GRADUATE MECHANICAL ENGINEERS up to age 
30 to be trained in the specifying and selection of pumps, reciprocating 





and centrifugal compressors, engines, motors and steam and gas turbines 








for oil refinery and chemical plant applications. Requirements are 
Degree and postgraduate apprenticeship or Grad. I.Mech.E., and some 
experience in the engineering of this equipment is preferable ve 
engineers who are selected for these positions and who subseqiaifly 
show the ability to progress are to be gradually advanced into senior 
positions in which they will be responsible for all engineering liaison 
with manufacturers, construction sites, &c. 


OFFSITE ENGINEER 


A GRADUATE MECHANICAL or CHEMICAL ENGINEER, age up 
to 40, who is experienced in the design or selection of oil refinery o1 
chemical plant “ offsite facilities."’ These include storage tanks, product 
blending and loading facilities, cooling towers, drainage systems, boiler 
and utility plants and all connecting piping. The post offers considerable 
opportunity for growth to the man who brings to it the right experience 
and initiative 


BRITISH OXYGEN GASES LTD. 
SENIOR DESIGN AND 
DEVELOPMENT ENGINEER 


4 DESIGN AND DEVELOPMENT ENGINEER with experience at a senior level in the 


ircraft or missile equipment field, 1s req tired at Harlow initially to prepare design studies and 
aircraft or missi il 
basic engineering specifications, and subsequently to direct design and development to the 
production stage 

A knowledge of theory and practice relating to heat exchange and gas flow or temperature and 
4 


pressure control, fans or t urbines is required 


Applicants should have a sound technica! background, both practical and academic, and an 
lican I i 

enthusiastic and imaginative approach to engineering problems 

A very good commencing salary 1s offered and the position is progressive. Accommodation ts 


ble at Harlow, Essex, and consideration will be given to meet removal expenses, etc 


If you are interested and qualify you are invited to write to, or telephone, 
the PERSONNEL MANAGER 


KELLOGG INTERNATIONAL CORPORATION 
7-10 CHANDOS STREET, LONDON, W.1. 
Telephone : MUSeum 4010 quoting ref: 131/G. E9770 a 


a= eee eee ae oe eee eee ew eo ew aw as a 





readily 
tine full details of age, experience and qualifications to 


Personnel Manager, 
BRITISH OXYGEN GASES LTD., 
Spencer House, St. James’s Place, London, S.W.1. 


Write sta 


ee 


E9742 a 
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ENGINEER 


SITUATIONS VACANT 





NMITHS 


l Headquart Fact Engines 8 


PLANT MECHANICAL 
DRAUGHTSMAN 


“PLANT ELECTRICAL 
DRAUGHTSMAN 


Hy 





The Staff Manager, 
S. SMITH & SONS (ENGLAND) LTD. 
Cricklewood, N.W.2. 


oO ne Refer ovis 





4 y producing cold rolled spring 

ce Mi idlands is consolidating its 

pos 4 iaking long-term plans for the 

future th the backing of an important 
Grou This Company seeks a first-class 
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MECHANICAL 
ENGINEER 


required to take over 
workshops and stores of Civil 
gineering Company in Glasgow 


control of 
En- 
An 





engineering degree would be an 
advantage but not essen oe 
the applicant has had an overall 
saeiniae al atoll cumersiinn oh 





and stores procedure This is a 
senior executive appointment and 
a Salary commensurate with the 
position will be paid. A non-con 


tributory 
operation 


pension scheme is in 
Applicats t 


ons, Stating 


age, experience and qualifications 
will be treated in strictest conti- 
dence. —BOX No. E9740, The 


Engineer.” 




















MECHANICAL 
ENGINEER 
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THE PILKINGTON GROUP 


Manufacturers 


PHYSICISTS and ENGINEERS 


Glass 








w £3 


000,000 grinding 
at the 


DONCASTER 


fartns leal with tk 


and polishing 


nt is being erected 


e steadily increasing 





nand for thin polished plate glas 


justry The staff of the 


PFECHNICAL DEVELOPMENT 
DEPARTMENT 


being 1 


if 1 are in the 22-30 age group and have a 
i Honours Degree in 


PHYSICS or MECHANICAI 
ENGINEERING 


nvited to 


iccordingly ncreased 


apply to 
Personnel Offic 
uate Recruit 
yn Brothers Limited 


ens, Lancs 





ment) 

















ASSISTANT ELECTRICAL DESIGNER 


i 


W. H. ALLEN SONS & CO., LTD., 
BEDFORD 

4 candidate with experience in 

the design of med size A.C 

specially 


1).¢ 


and 
motors would Dde 


re kn 


owledge 





welcor of produc- 
tion and A.C. commutator motors 
would be an advantage. Considera- 
tion would be given to applications 
from gradua who have not yet 
had much practical experience 

The post is one which offers 


’ PY ve and 
scope for imitiative ang 


will ental 
research and development 

Applications, giving 
experience, should 
sent to the Personnel Manag 


Works Bed 


ticulars of 





Queens Engineering 








SENIOR DESIGNER 


We require a DESIGNER to 
work in a senior capacity on 
Hydraulic Projects. 

His duties will be to carry out 
design investigations and to pro- 


duce prototype design schemes for 
completion and detailing under his 
personal supervision. 

The varied nature of our projects 
wide hydraulic design ex- 
perience together with qualifica- 
tions to H.N.C. standard. 

Our location is in a country area 
and a new huuse is available to rent 
if required. 

Salary up to £1400 per annum 
will be paid to suitable applicant. 

Applications, in confidence, 


calls for 


1o 











Personnel Manager, BOX No 
ford £9743 The Engineer.” 
E9669 a N 
BAHRAIN PETROLEUM COMPANY LIMITED 
‘ ed from CIVIL ENGINEERS with Universit 
aes I € ge xperienced 
gineering n S| ‘ d indus 
g r ® s, t d s, bridges, w es 
re Ac 
; i s and experience d n 
nl ga € e provided An initial 
‘ es are also provided.—Apply 
‘ < Se 1 ¢ x House, Knig ige Green, London 
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~javeaalilp OFFICER SEEKS POST, | 
inti ADT j 





































function as Sale ig t 
Director BOX No. E2278 I i 








| SUB-CONTRACTING 





CASTINGS. We can save 


ferrous ferrous, by ana ed impregnat 





proce sample ca Ps eated ALD. approved 
Recupe Lid a S Ha y Viad 
Harrow, Middlesex ('P B 117 F109 mv 
RELLERING wee cans PROFILING < 
u im ARMYT AGI 
BROS (KNOTTINGLEY) Lid The ft 
Knottingle York e (Tele; k € 
2743 4) Fil6 “0 
HEAT et ae pgp er ui bce 
A.LD., A.R.B., and LE i 
Heat Treatments, Ltd ‘ae ‘ Ro id tt lo 
N.7. Phone NORTH 4451 E929 
| FOR HIRE at 
wohl A STEEL. Frect Ma g 
hea ), 30f » 1S50ft. high, fo nmediate ré 
Bellman’s 5 Hoba House, Gr er Place 
S.W.1 CPI SLOa e $259) E103 + 





| DRAWING & DESIGN 
| SERVICE 





H 


QUALIFIED MECHANICAL ENGINEERING 











DESIGNER, wide exper e. wishes to undertake 

Design/Detail Work AI ommissions i . 

confidence Please write initially to BOX Ne 

E2265 The Engineer.” s 
| PATENTS | 

THE PROPRIETORS of Brit Pate N 


718.281 for IMPROVEMENTS IN OR REL AT 
ING TO FRAMEWORK STRUCTURES ete 
AS SCAFFOLDING STRUCTURES and 735 

for A CONNECTING DEVICE FOR CON. 
STRUCTING STRUCTURES SUCH AS SCAI 
FOLDING AND FRAMEWORK desire to enter 











into negotiations with a firm or rms for the 
xf the patent f the grant of licences 
ler Fur ther particulars may b »btained from 
sie ks and Clerk, 57 and 58, I n’s Inn Fie 
London w coe £9745 H 
| MISCELLANEOUS | 
TIME Tie Sales, Rentals, Service, Tele 
phone Hop 223 Time Recorder Supy ind Mai 
lance C ‘ I td 1s] 189, B H Stree 
pee me S.E.1 EI10 
GLASGOW AREA. —London I 1 of ¢ lting 


Architects have full 
available Engineering 


Engineers and Naval 
Assistant Resid lent Gl 
1 r 


asgow 





nspect n C Ivde area Write Box 36 
Barker j “ Ltd.. 79, Fenchurch Street 
London, E.C.3 F9762 1 





MACHINERY Etc. WANTED | 





WANTED, Ar 
melt or similar, 2t tons capac 
and switchgear The Br ckmoor indry 
Brockmoor, Brierley H Staffs (Te Br ey 
77026) E2277 Ff 
WANTED, MODERN NO. 2! COCHRAN 
VERTICAL BOILER, 105 P th fittings and 


Melting Furnace, Birlec Ele 














extended skirt.—BOX No. E9786 The gineer.”’ } 








Jan. 1959 
FOR SALE 


FRED WATKINS 
(ENGINEERING), LTD. 


30, 





STEAM BOILERS.—Cochrane Vertical (New) 
8ft. 6in., 8ft., 7ft. 6 7ft. and 6ft. in dia., 100 
150 It ‘ rex ned &ft. ¢ n to Mt 

4 Economi lift. 6 dia., including 
ew 7f nd &f 150, 180 and 200 Ib. w.p 
300 reconditione tical Crosstube, all sizes 

AIR COMPRE SSORS Two Belliss & Morcon 
250) 100 pis 880 hy notors uls 
Broomwade S00. 400. 300, 200 4 130 ctr all 
mot ed j f ous makes 

2) AIR (RECFIVERS stocker ft. dia., 100 

SOO Ib. 3 

ELEC rRIC "MOTORS 180 T i Enc ed and 
| M sto 100 

MOBILE ROAD ¢ R NES 10-1 I ait 
I ted. 3 70 extendible t 10-ton 33 
RB. track mounted, 40ft. jib , 84-ton Ransome 
Petrol Electric, 21ft t 6-ton Coles ‘Dies se 
Flectr pneumatics 1948 (2) 6-1 Coles 
Die Flectric hid Coles "Dic se 
Elect solids, 1945 4-ton Jones KL44, diesel 
1980 3-ton Jones Supe 40 ese pneu 

(3) 2-t Jone Su 20 diese 

DI RR I K. “CRANES 10-tor Anderson = Grice 
team, 12 b 7-ton Rushworth, hand, 30 

~ Ww Elect 70 b 14-ton 


1X 






Ande n Crrice 
RAIL CRANES 
' “epee 











LOCOS } € 150 ( R . 
ese SO 1942 Bag ! ’ 
vO ¢ red, one coal cke an 
7 2 1941 ils ; es trach 4it 
gauge B Turnouts, &c 
STEEL PIPING S0.000f1., 2 Galvanised. ne 
60 000 black OOO x ea ess 
1ooott 3 ) eamle SOO 14 sea 
4001 Ik riveted 2808 ‘ 






4 rivetec 14500. 27ir eld Hanger 
2161 4s vete 2161 

CAST IRON PIPES.— Large stock 

4 flanged and Immediate 


VALVES 
S ess 









es, Parallel Slide Sluice, G R X 
Check Valves. Lis n reque 
STORAGE TANKS sO cy irical and rectang 
4 up I 12,000 wa ns for ) i pet Aso 
eel and cast ir i ) 000 e ns 
MAC HINE, FOOLS. S$ en Plate Bending Rolls 
14ft bir Roberts Ss ghtening Rolls 
Sft. € t Be Be zR 7 ' 
la e 200-1 Hi \ 4 righ 
P 1s t 3 t H r IND Mille 
61 t 1S b P Shears 
ipa I I< Pneuma 
Ha ‘ Tay Pre Bor 
Hyd I t ‘ 4 bore 
Bigwo geare $e g 4 Straighte 2 
Mact iy 12 by 6in. RS. J 150-to 
Rhodes Double ¢ k Power Pre »F4OkKVA 
Spot Welding Mac! Wire Dra gM ne 
id i to dir per SOkW Electric Ft ice 
1000 de be n. t ) 


SLING ‘ENGINEERING WORKS. 
COLEFORD, GLOS 
Phone : Coleford 227) FI06 « 


HYDRAULIC PRESSES 
HYDRAULIC PUMPS 








Accumulators, Valves. Fit g Ne 
ar d-hand. Complete installations 
kinds of Hydraulic Equipment tock 

THOMPSON AND SON (MILLWALL). LTD 
Cut eet, M val Lond E.1 

East 1844/5 Elll 





“BANDIT IS COMING” 


E971) 
FOR SALE 

7T4-ton Aabacas, Twin Girder, Cab-controlled Ove 
head Electr Travelling Crane, 3{ft. span, 20¢ 
lit 400/350 New 1983 Recent e 1 

30 cwt. King, Pendant Ned Ditto, 271 
4003/50. New 1955 

600 hoy Unused, Tota Enclosed, Oj ¢ ed 
Reduction Gear by Turbine Gears, Ltd., R 
30/38 7r.pm 


I 


F. BURRILL & CO 
23Sa, CATHEDRAL ROAD, CARDIFE 
Tel 26100 EOQT07 « 





FOR SALE, HEAVY STEEL OVERHEAD 
TRAVELLING CRANE GANTRY, capable 
of carrying two 130-ton overhead trav 
182ft. long, height to crane rails 30ft., box 
longitudinal girders 3ft. deep, 16 stanchions 
lattice box construction Total weight 150 tons 
With or without two 130-ton Electric Hvdrau 
Overhead Travelling Cranes 





37 ft 


REED BROTHERS (ENGINEE RING), 
Replant Works, 

Woolwich Industrial Estz 
London, S.E.18 

Woolwich 7611 6 


LTD 


Telephone 


E9530 G 





ONE pig ge SHELF ORYER, 
NEw, 125 
il heat 
Engineer 


AS 
BOX No. E9730." I 


sq.ft tal 


1g equipmer 











NISSEN TYPE HUTS for sale. Prompt de 

of l6ft., 24ft. and 30ft. wi ts *R sete 
Huts, 35ft. wide, and s. 86ft 

and 9Ift. wide These ar ous 
lengths and comprise “wi with gal 
vanised corrugated 5s u fron 
Dep 115 S td wton 
Road, Bexley! heat! 5. Ltd. Br amp 
FOR SALE, one Type B.S.3, 400 Ib. black se: seam'p 
heated Down-Draught Cr ble Coke-Fi 

Furnace, complete with motor and fan 

from Midland M« »nolithic Lit a Ce I 

borough Date of purch ember. 
Reply to E. GREEN AND SON . ne) 





Wakefield 
E2 





1) 


Jan 1959 


FOR SALE 

















TAYLOR & CHALLEN Ni t Double-S 
Geared Power Press lance drive ple 
automat press guard, arranged ad € 
400 440 3 50, pressure exerted mate " 
tons, stroke 2 WLW CE uprig 24 
slotted bed 22 t se x 

0 M ‘ Geared. One 
e Shearing Machine, lt ercrank 
1 mot irive f 400 440 3 5 
eel SU Zz tt 4 
~ gap iw € e ur t 
perated 1 € t apy € 40 ¢ 

New MUBEA Ali-Stecl Bar a \ t 
Shear, fl eel and gea a tuated inside 
body. which gives a clea ance 
mact e¢ and 4 a ce t i 
arranged 1 j 14003 50.M KSE LOK 
round bars 2 square bars - fi i 
31 Stin. by I vile Sir 
0 Rin tee r - ’ Ddeams ¢ i “« t 

yroximate weight 4400 It 

BI ‘sc O Heavy | ersal Edging, Be g and I 
ne Mac Hine mpacil St - , l¢ Ku « Ls 
sith centre ipporting leg to engthen b 
bed, an angle stoy i fitted rrepetitt s 
the t hine P ge b € 

blade h I ible 
AK i idle ba n x J c 
Af SytM 

Double-S I Scere P se ! 
tab rec d r 400 440 
750 e pla 

and le { ila era 
per gua 1 ke 
Det ec 4 
QULICKWORK N M iR She 
. 400 440 a ipa 14S WG 
ee hea 4) d Nele 
orn. to 60 ele « ts 
18 
Photograp! ib 
Ve ta ible Hire Purchase t in be obta 
MACHINE TOOLS, NEW AND USED 
Of Every De \ Pr 
r. J. EDWARDS LTD.. 
ve FUSTON ROAD 
LONDON, NW 
Telephone EUSt 4681 3771 
LANSDOWNE HOLS! 41 WATER STREET 
BIRMINGHAM 3 
n ri ( i] 7606 8 £207 G 
RAILS FOR SALE 
100 TONS NEW SI IGHTLY DEFECTIVE BH 
ail 95 Ib vard,. chiefiv 60 

100 TONS SLIGHTLY DEFEC TIVE F.B. RAILS 
109 Ib vard hiefly 60ft. | 

100 TONS NEW SLIG HILS DEFECTIVE FB 
RAILS, 91 Ib. vard, cl 42 

400 TONS GOOD SECOND HAND B.H. RAILS 
&8O RS Ib ard BS chiefl Hitt 

100 TONS SECOND- HAND BU LL-HEAD RAILS 
90/95 Ib. vards, chiefly 4411. 6 engths 

S0 TONS NEW SLIGHTLY DEFECTIVE F.B 
RAILS, 93 ib. yard, chiefly 41ft 

20) TONS NEW ae tay r F.B. RAILS, 75 
vard, R.B.S hiefly lengths 

1800 TONS UNL SED Bl A STOCK RUSTY F.B 
RAILS, 75 Ib. vard, R.B chiefly 36ft 

40 TONS NEW SLIGHTLY DEFECTIVE IB 
RAILS, 80 Ib. yard, Revised B.S. Section, lengths 
chiefly 40ft 

200 TONS SEC “ie ery F.B. RAILS, abour 
60 Ib. yard, 24ft nd 30ft. chiefly 

10 TONS SEC OND-HAND COACH SCREWS 
6gin. by Idin., Standard Railway Patterr P 

S0 TONS MILD STEEL FLAT, Sin. by 4in., New 
but Stock Rust ISft. to 26ft. chiefly 

WARD'S ALSO HAVE LARGE STOCKS Of 
ALI CLASSES Of OTHER RAILWAY 


MATERIALS 


THO® W. WARD LTD. 


ALBION WORKS SHEFFIELD 
Phone : 26311 Grams Forwar 
E 216 G 





HYDRAULIC PRESSES 
3000-ton PLATE FORMING AND BENDING 
PRESS, table 16ft. by 4ft. 6in., admits 10ft. 6ir 
between columns 
2000-ton HYDRAULIC 
8ft. 6in. between column 
1000-ton HYDRAULIC 


i ‘ORGING PRESS, admits 


FORG — PRESS by 


Wellman, admits 6ft. betw 1s 
LARGE STOCK OF HYDR AL Lic PRESSES OF 
ALL TYPES 
REED BROTHERS (ENGINEERING), LTD., 
REPLANT WORKS 
WOOLWICH INDUSTRIAL ESTATE 
LONDON, S.E.18 
Telephone Woolwich 7611 ¢ E9761 G 





METROPOLITAN-VICKERS 500 H.P. = 


RING ELECTRIC MOTOR, 1% 1; 
400/440/3/50 cycles. omplete wit control mal 
and reduction gearbox, giving a 1al speed of 
8-1 p.m 
Motor and gearbox available separately if required 

JOHN CASHMORE, LTD 

Newport, Mon 
Tel Newport 66941 (6 lines) 


E120 G 
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| 
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| 








| WORKS and MANUFACTORIES 


| SURVEYORS, 


|OF WORKS, FACTORIES 
| ENGINEERING 


| Two 


i I 
AL CTIONEERS & VALUERS 


Established 


SONS & CASSELL 
Specialists 
IN THE 


& VALUATION | 


OF 


SALE 


ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 
LONDON, E.C.3. 


ROYAL 486! 


Telephone : 





Established 1850 


WHEATLEY KIRK 
PRICK & CO, 


BE. L. JUDSON, F.R.1.C.S., PAI. 

| ciiantiin A.1.MECH.E., F.A.L.P.A 
M. S. CHEAVIN, P.A.I 

G. EB. GIBBS, F.A.L.P.A. 


VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and_| 


MACHINERY 


FIRE LOSS ASSESSORS 


REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 


JOHN FOORD 


& COMPANY 
VALUERS AND 
ASSESSORS 





PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 


Established Over a Century 


| FOR SALE | 


CORRUGATED SHEETS. 











Second-hand COR- 


RUGATED SHEETS for Roofing, Trenching 
Fencing, &c., Sft. to I1ft. lengths, all gauges, from 
£20 per ton ex stock 


COX AND DANKS, LTD., 
Wadsley Bridge, Sheffield, 6 
No. 344391 


Tele E9716 G 





BROOM AND WADE 
CYLINDER STATIONARY AIR COM. 
PRESSORS, each 600 c.f.m., 100lb. working 
pressure, 120 h.p. motors and starters for 400/3/50 
suppl £495 each, loaded to transport—for prompt 
disposal only.-- BOX No. E9729, ** The Engineer.” 


FOUR. 


G 


NGINEFE 


FULLER, HORSEY 


R 
AL CTIONEERS & VALUERS 


PSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


AUCTION 

and 
VALUATIONS 

OF PLANT, 
INDUSTRIAL 


SALES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone 
Monarch 3422 (8 lines) 


Telegrams 
Sites, London 


MACHINERY AND | 
PROPERTIES 


1] 
AL CTIONEERS & VALUERS 


HENRY BUTC IER 


Auctioneers, Valuers 
and Surveyors 





Specialising 
in the 
SALE & VALUATION 
of 
ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines 








of 
BE. 
By Order of the Minister of Supply 
. a a y Wh wr Pal “>? 1 
GOVERNMENT SURPLUS STORES 
SALES BY AUCTION 
fain Locatior fuction 
February 2-6 Vehicles, lifting and M.O.S. Storage Dep WALKER, W AL TON & 
earth-moving equip- Ruddington, Notts HANSON (Dept i 
ment, motor cycles Byard Lane. Bridlesmit! 
et Gate, Nottingham 
(Tel.: $4272.) 
February 3-4 Miscellaneous stores, C¢ 1] Ordnance Depot SIMMONS & SONS 
) fing hand tools Didcot, Berks. (Dept. L). 12, Statio 
‘ Road, Reading, Berk 
(Te $4025.) 
February 10-11 Miscellaneous stores, M.O.S. Storage Depot RUSSELL, BALDWIN 
ncluding Rotherwas, Hereford & BRIGHT, LTD. (Dept 
L.), 20, King Street, He 
ford. (Te 44166 
LIMA CRAWLER EXCAVATOR ; road rollers: fire pump trailers 
700 outboard motors ; machine tools ; large quantity of tyres and inner tubes 
Morris, Bedford, Leyland, Dennis, Meteor and Humber diese! and petro 
engines ; marine engines and spares M_T. spares and vehicle equipment 
sparking plugs building and plumbing materials stee! binning wirele 
spares and electrical equipme furniture and kitchenware canva 
bridging accessories shackles it bo et 
February 18 Miscellaneous stores Northern Command Ord BARTLE & SONS 
nance Sub Depot. Barlow (Dept. L), 50-52. Mer: 
Nr. Selby, Yorkshire Street. Leeds. 2 
(Te 2 OR9R_) 
February 20 Miscellaneous stores Returned Stores Group FENN, WRIGHT & CO 
Reed Hall, Colchester (Dept L) 146. Hig 
Street, Colchester, Essex 
( fel si7N.) 
February 24-25 Miscellaneous stores M.O.S. Storage Depot J. H. NORRIS & SON 
Byley, Middlewich, (Dept L) ) Alber 
Cheshire. (Sale at New Square Manchester 
Islington Public Hal (Tel Blackfriars 837 
Ancoats, Manchester.) 
_ 
March 3-5 Miscellaneous stores M.O.S. Storage Depot FULLER, HORSEY 
Royal Arsenal, Woolwich, SONS & CASSELI 
S.E.18 (Dept. L). 10, Lloyd's 
Avenue, London, E.C.3 
(Tel.: Royal 4861 
SALE BY TENDER 
Approximately 6500 tons miscellaneous BAILEY bridging components, including panels 
transoms, stringers button and plain, etc Located at Long Marston, near Stratford-on-Avon 
Warwickshire 
Tenders to be submitted by 27th February, 1959 
APPLICATIONS (a) for catalogues for the auction sales should be made on/y to the Auctioneers 
shown above (price of catalogues Is., P.O. only) 
(b) for Tender Forms should be made to the Ministry of Supply, Directorat 
f Disposals, First Avenue House, High Holborn, London, W.C.1 
E118 




















FOR SALE | 





NEW OVERHEAD CRANES 


60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary, 
cab control, 400/3/50 

40-ton Goliath, by Babcock and Wilcox, 40ft. 
5-ton auxiliary ; cab control, 400/3/50 

30-ton Adamson, 42ft. 3in. span, 5-ton aux. ; 
in Cases 

20-ton Vaughan, 42ft 
six available. 

20-ton King, 42ft 

10-ton Goliath, by 
22ft. lift, 400/3/50. 

Surplus Unused Ministry Cranes, mainly still packed 
Drawings on request. Inspection invited. Bargain 
prices 


span, 
new 


3in. span, 6-ton aux., 


Morris, 40ft. span, cab contro! 


FRED WATKINS (ENGINEERING), 
LTD., COLEFORD, GLOS 


Tel.: Coleford 2271/2/3. El32 G 


17ft. lift, } 


3in. span, unused | 











FOR SALE 





FOR SALE -ITWO INFRA-RED 
OVENS, by Metropolitan-Vickers 
Wiseman t gear 


STOVING 
endiess cha 


conveyor reduction with variable 





speed pulley, oven 12ft. by 2ft 2ft. free clearance 
39 hooks on chain conveyor at 18in. pitch. Chamber 
heat 48 lamps per side, total 96 Lamp voltage 
100,130, lamp wattage 250, wiring in series Iwo 
%) amp M.E.M. triple pole switches with fuse 
Conveyor motor, Brooks | h.p. 440V, 3-phase 
SO cycles, 1000 r.p.m. with Allen West push 1 

| starter. Can be inspected at our works at Nei Nar 

} hill, near Motherwell Best offers—BOX No 
E9763 The Engineer G 
35-TON ELECTRIC PORTAL WHARF 
CRANE, built 1945 35 tons at 60ft. fixed radius 
8Sft. height of lift Rail gauge 40ft., admitting 3 


lines of standard gauge track Electrics 440 3/50 
with Ward Leonard Generator REED 
BROTHERS (ENGINEERING), LTD., Replant 
Works, Woolwich Industrial Estate, London, S.E.18 
Telephone Woolwich 7611/6. E9760 « 





116 
SITUATIONS VACANT 


THE 
SITUATIONS VACANT 


ENGINEER 


SITUATIONS VACANT 





NMITHS 


Fa 


PLANT MECHANICAL 
DRAUGHTSMAN 


S Ww 
H 


PLANT ELECTRICAL 
DRAUGHTSMAN 


HY i | 


The Staff Manager, 


S. SMITH & SONS (ENGLAND) LTD. 


Cricklewood, N.W.2. 


Re 


y producing cold rolled spring 

Midlar is consolidating its 
d making long-term plans for the 

the backing of important 
his Company secks a first-class 


MECHANICAL ENGINEER 


he right man wo 
in Executive Dire« 
ent on his age and experienc 
red 18 substantia 
age. present sal 


experience and qua 
d be iddressed to the Managing 


BOX No. £9735 The Engineer 


MECHANICAL 
ENGINEER 


required to take over control of 
workshops and stores of Civil En- 
gineering Company in Glasgow. An 
engineering degree would be an 
advantage but not essential where 
the applicant has had an overall 
knowledge of civil engineering plant 
and stores procedure This is a 
senior executive appointment and 
a salary commensurate with the 
position will be paid. A non-con- 
tributory pension scheme is in 
operation—Applications, stating 
age, experience and qualifications 
will be treated tn strictest confi- 
dence.—-BOX No. E9740, “ The 
Engineer.” 

















MECHANICAL 
ENGINEER 





THE PILKINGTON GROUP 


Glass Manufacturers 


PHYSICISTS and ENGINEERS 


000,000 grinding and polishing 
ng erected at the 


DONCASTER 


with the Steadils 
in polished plate glass tf 


PThe staff of tt 
PECHNICAL DEVELOPMENT 
DEPARTMENT 


v being increased 
22-30 age group and have a 


egree in 
PHYSICS or MECHANICAI 
ENGINEERING 


nvited to apply to 
Personnel Officer, 
Graduate Recruitment) 
Pilkington Brothers Limit 
St. Helens, Lancs 











ASSISTANT ELECTRICAL DESIGNER 


iTt hy 


W. H. ALLEN SONS & CO., LTD., 
BEDFORD 


th experience in 
im-size A.C. and 
1 be specially 
knowledge of produc 

itlator Motors 

“would be an vantag Considera- 


| 


: ni 1 , 
tion would be given ipplications 


{ 
from graduates n have not vet 
had much practical experience 
The post } ne which offers 
scope for mitt 
research ar 
Applications, 
lars of 
sent to Ut 
Queens } nyginec! 


ford 











SENIOR DESIGNER 


We require a DEI SIGNER to 
work in a senior capacity on 
Hydraulic Projects 

His duties will be to carry out 
design investigations and to pro- 
duce prototype design schemes for 
completion and detailing under his 
personal supervision. 

The varied nature of our projects 
calls for wide hydraulic design ex- 
perience together with qualifica- 
tions to H.N.C. standard. 

Our locat‘on is in a country area 
and a new huuse is available to rent 
if required. 

Salary up to £1400 per annum 
will be paid to suitable applicant. 

Applications, in confidence, to 
Personnel Manager, BOX No 
£9743, “ The Engineer.” 











CIVIL ENGINEERS 


BAHRAIN PETROLEUM COMPANY LIMITED 


sINEERS witt 


ge 


initial 
pr -Apply in writing 
ige Green, London, S.W.1 








SITU ASSONS W vANTED 


SAFETY OFFICER SEEKS He xtgsi I 


~ 
a 


ger 





| SUB-CONTRACTING 
CASTINGS. a 


f 





erro 


KELLERING AND CAM PROFILING . i 
) by 6ft r 6f rele ARMY 1 AGI 
BROS (KNOTTINGLEY).. Lid The Fou 
Knottingley, Yorkshire (Telephor k ule 
2743 4) Eilé “iw 
HEAT pe rer gt tire ne (Ts BRANCHES 
A.I.D., A.R.B., and LE Harmax 
Heat Treatments, Lt 2 . c R l j 
N.7. Phone NORTH 445) £9293 ww 


| FOR HIRE 


LATTICE STEEL. Ere Mast 
heavy). 30f to 150ft. high. f 
Beliman’s, 21 Hoba House 
S.W.1 CPhone, SLOane 5259) 








| DR AWING & DESIGN 
SERVICE 
t 


QUALIFIED’ A gion necaagap ENGINEERING 
DESIGNER, Je experience, wis to undertake 
Design/ Detail "Work All co ssior strict 
confidence Please write t BOX No 
£2265, “* The Engineer.” 


PATENTS | 


rng PROPRIETORS of British Patents Nos 
281 for * IMPROVEMENTS IN OR RELAT 


ING TO FRAMEWORK STRUCTURES SUCH 
AS SCAFFOLDING STRUCTURES and 735,313 
for A CONNECTING DEVICE FOR CON 
STRUCTING STRUCTURES SUCH AS SCAF- 
FOLDING AND FRAMEWORK, t 


firm of 














ions with a 





| MISCELLANEOUS | 


TIME mest yan Sales 


phone ime Rec 





tenance = “ita 1S 
London, S.E.1 
GLASGOW AREA. —Lon 
Engineers and Naval Archi 
Assistant Resident Glasgow 
inspection work in Clyde a 
Barker and Howard, Ltd 
London, E.C.3 





— Etc. WANTED 





WANTED, Arc ~ 

nelt or similar, 2 t cay 

and switchgear The Br ckn 

Brockmoor, Brierley Hill 

77026) 

WANTED, MODERN NO. at COCHRAN 
VERTICAL BOILER, 105 ps WS ar 

extended skirt. —BOX No. E9786 he Engineer.” } 


Jan. 30, 1959 
FOR SALE 


FRED WATKINS 
(ENGINEERING), LTD. 


STEAM BOILERS.—Cochrane Vertical (New), 
7 7ft d 6ft. in dia., 100 
down to 3ft 
1. dia., including 
nd 200 Ib. w.p 
W rece i Ve =, all sizes 
AIR COMPRESSORS. & Morcom 
2500 c.f.n 100 pis sso I r Ss also 
Broomwade 500. 400, 300, 200 and 130 c.t.m., all 
sed ind seve her 
d capac 
200 AIR RECFIVERS stocked 
to S00 Ib. pre 
gg thas “MOTORS 140 1 
mepr pto 100t 
MOT ROAD 4 R ANES 


wt 


I ecumatics 
DERRICK CR 

steam, 120ft. jib 

Ande on G 
RAIL CRANES 

b 10-ton ¢ 

S-ton Cowans She 
LOCOS Fowler 


ese RO) RN 


12ir 194] 

gauge Bogies, Turnouts C 
STEEL PIPING SO.000ft 

60 000t tin. black. 1 

1ooort 

4008 

yi ROUT 
4 riveted 
>16ft., 48 


AST IRON PIPES 


S000 
Reduc 
i Valves < request 
STOR AGE TANKS { viindrical and rectangu 
ir up to 12,000 ¢ ns ind petrol. also 
nal steel and ca ronu s 
MAC MINE POOLS river nding Rolls 
14ft. t i R t hter 


Ber 


odes Do 
t Weld: 
up to gin op SOKW £ 
1000 deg. Cent er S4in. b 
SLING I NGINI ERING WORKS 
COLEFORD, GLOS 
Phone : Coleford 2271 2 F106 G 
HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators ves, Fit », Ne 
and Second-hand Comy nstallat 
All kinds of Hydraulic Equipment in stock 
THOMPSON a SON (MILLWALL), LTD 
Cuba St t, Millwa Lond E.14 
East 1844/5 EllL G 








led Over 
d Elec 20f% 
lift, 400/3/50. overhauled 
30 cut. King -ndant ntrolled Ditto, 27ft. span 
4003 50. New 55 
600 h.p. Unused 
Reduction Gear 


30/38 7 r.p.m 
F. BURRILL & CO 
CATHEDR Al ROAD, CARDIFF 
61 , E9707 G 
FOR SALE, HEAVY STEEL “OVERHEAD 
TRAVELLING CRANE GANTRY, capable 
of carrying two 130-ton overhead travellers 
182ft. long, height to crane rails 30ft., box section 
longitudinal girders 3ft. deep, 16 stanchions of 
lattice box construction Total weight 150 tons 
With or without two 130-ton — Hydraulic 
Overhead Travelling Cranes, 37ft. sp 
REED BROTHERS (ENGINEE RING), LTD 
Replant Works, , 
Woolwich Industrial i state, 
London, S.E.18 
Telephone : Woo wich 7611/6 
ie E9530 G 
ONE VACUUM SHELF DRYER, 
NEW, 125 sa. ft. total tray area, complete with 
oul heating equipment.—BOX No. £9730 The 
Engineer.’ ( 





NISSEN TYPE HUTS for sale. Prompt despatch 


f !6ft., 24ft. and 30ft. w 5 Romney 

uts, 35ft. wide, and ‘ Hangars, 86ft. 6in 

91ft. wide These buildings 

sths and comr prise 

used corrugated steel s ‘tails from 

t. 115 I. Thorn , Brampton 
oad, Bexleyheath, Kent (Te xleyheath 308) 

Flli3G 

olack seam pre- 


ire in various 
ramework with gal- 


FOR SALE, one Type B.S.3, 400 Ib 
heated Down-Draught Crucible Coke-Fired Tiltin 
Furnace, complete with motor d fi Purchas ~ 
from Midland Monoli I 4 »., Ltd Nar- 
borough Date of pt ember ; 1950 


Reply to E. GREEN AND SON : ID Wakefield 


E2279 G 





Jan. 30. 1959 





FOR SALE 



































TAYLOR & CHALLEN No. Sf Double-S 
Geared Power Pre balance drive mple 
automatic press guard, arranged r dr t 
400 440 3 S50 26 siinately 100 
tons strone ‘ 414 « 
slotted bed 22 IPproximate 
71 cwt 

New Type SKG.203 size M ise Geared, Oper 
Ended Guillotine Shearing Machine, | fercrank 
Type, arr otor drive tor 400 440 3/50 
capacity tin. b n., length of blade 
R34in., de ‘ in open tre 
operated clu we Tapprosl t 

New MUBEA A Steel Cor ict Angle 
Shear, flywheel and gears are fe the 
body shich gives a clean pearance » the 
machine and also protect the t 

t 1 { IKSE Ow 
> 10 ' 
inne € 
ppr . 
BESCO Heav “to seal iging, Bending and I 
ng Machine, capacity 8ft. 2in. by 16 gauge ‘ 
with centre supporting leg to engthen b« 
bed, an angle : tted torr tition work 
the machine omplete e sha edge blade 
ynily blades are ju € ingeat an 
adjustable back gauge als e ‘ 
approximate 4100 Ib 

Double-Si I yn Scre Pre it self-cor 
tained v € r drive suital for 400 440 
350. motor 1 i i jiustable pla 

and lever ¢ 1 j h | 1ir-opera 
operator guard e SO stroke 9 
bet weer ) 18 
71 ’ 
Ql IC KWORK N 21M ed Rot She g 
4 ne ‘ cle itt wenn art 
n drive 400 440 3 SO. capa 14SWiG 
nuld e;,,.< 4 shea roat 30 diamete 
culters 0 ed af 1 « ul 
6in. to 60 { eter, dey AN t V OS 
sig i x ¢ Is 
Photograpt ib ivailaDle 
Vers ta able Hire Pu ise tern t btained 
MACHINE POOLS day AND LSED 
OF Every Desc I icuive Prices 
] 
Pk 2 DW ARDS LTD., 
389 361, EUSTON ROAT 
LONDON NW 
Telephone USton 4681-3771 
And at 
LANSDOWNE HOUSE, 41, WATER STREET 
BIRMINGHAM 3 
e Central 7606 8 £207 G 
RAILS FOR SALE 

100 TONS NEW SI IGHTLY DEFECTIVE BH 
Rails, 95 Ib y chiefly 60t 

100 TONS SLIGHTLY DEF EC TIVE F.B. RAILS 
109 ib yard, chiefly 60ft 

100 TONS NEW sl IGHTLY _DEFECTIVE F.B 
RAILS, 91 Ib d 4> 

400 TONS GOOD SI ( OND Ht AND B Ay RAILS 
80/85 Ib. yards, B.S. Section, chiefly 60 


100 TONS SEC OND HAND Bl Ul HE AD RAILS 


90/98 Ib. yar chiefly 4411. 61 

S0 TONS NEW gener ein DEFEC TIVE FB 
RAILS, 93-34 Ib. yard, chiefly 411 

200 TONS NEW PERFEC 1 F.B. RAILS, 75 
vard, R.B.S., chiefly 4$ft. lengths 

1800 TONS UNL SED BUT STOCK RUSTY F.B 
RAILS, 75 Ib. vard, R.B.S hiefly 36ft 

S0 TONS NEW SLIGHTLY DEFECTIVE F.B 
RAILS, 80 Ib. yard, Revised B.S. Section, lengths 
chiefly 40ft 

200 TONS SECOND HAND F.B. RAILS, about 
60 Ib. yard, 24ft ft. and 30ft. chiefly 

10 TONS SECOND: HAND COAC H SCREWS 
6gin. by in., Standard Railway Patter 

50 TONS MILD STEFL FLAT, Sin by. n., New 
but Stock Rusty, 1Sft. to 26ft. chiefly 

WARD'S ALSO HAVE LARGE STOCKS OF 
ALI CLASSES OF OTHER RAILWAY 


MATERIALS 


THO®* W. WARD LTD. 


ALBION WORKS SHEFFIELD 
Phone : 26311 ams Forward 
E216 G 


Gre 





HYDRAULIC PRESSES 
3000-ton PLATE FORMING AND BENDING 
PRESS, table 16ft. by 4ft. 6in., admits 10ft. 6in 
between columns 
2000-ton HYDRAULIC FORGING PRESS, 
8ft. 6in. between columns 


1000-ton HYDRAULIC 


admits 


FORGING PRESS by 


Wellman, admits 6ft. between columns 
LARGE STOCK OF HYDRAULIC PRESSES OF 
ALL TYPES 
REED BROTHERS (ENGINEERING), LTD 
EPLANT WORKS 
WOOLWICH INDUSTRIAL ESTATE 
LONDON, S.E.18 
Telephone Woolwich 7611/¢ E9761 G 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 rpm, 








400/440/3/50 cycles, complete with control e 
and reduction gearbox, giving a final speed of 
8-1 rp.m : 
Motor and gearbox available separately if required 
JOHN CASHMORE, LTD. 
Newport, Mon 
Tel Newport 66941 (6 lines) 
E120 G 
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THE I 
AL CTIONEERS & VALUERS 


Established 1807 


ULLER, HORSEY 


SONS & CASSELL 


I 


Specialists 


IN THE 


& VALUATION 
OF 
WORKS and MANUFACTORIES 


ENGINEERING PLANT 
and MACHINERY 


SALE 


10, LLOYD’S 


LONDON, 
Telephone : 


AVENUE, 
=...3. 
ROYAL 486! 


WHEATLEY KIRK 
PRICK & CO. 


. L. JUDSON, F.R.I.C.S., P.A. 
‘ BEDDARD, A.|.MECH.E., PALL P.A 


M. S. CHEAVIN, F.A.i. 
G. &, GIBBS, F.A.L.P.A. 


1850 


SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 


MACHINERY 


FIRE LOSS ASSESSORS 


REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 


JOHN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 


ENGINEERING PLANT 
AND MACHINERY 





56, VICTORIA STREET, 


LONDON, S.W.1. 


VICTORIA 2002/3/4 


Established Over a Century 


| FOR SALE | 


CORRUGATED SHEETS. Second-hand COR- 
RUGATED SHEETS for Roofing, Trenching 
Fencing, &c., S5ft. to I1ft. lengths, all gauges, from 
£20 per ton ex stock 


COX AND DANKS, LTD., 














Wadsley Bridge, Sheffield, 6 
Tele.: No. 344391 E9716 G 
TWO BROOM AND WADE FOUR- 
CYLINDER STATIONARY AIR COM.- 
PRESSORS, each 600 cfm. 100ib. working 
pressure, 120 h.p. motors and starters for 400,3,/50 
supply. £495 each, loaded to transport—for prompt 


disposal only.--BOX No. E9729, ** The Engineer.” G 


NGINE! 
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AUCTIONEERS & VALUERS 


PSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND | 


INDUSTRIAL PROPERTIES 
FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : 
Monarch 3422 (8 lines) 


Telegrams 
Sites, London 





i] 
AL CTIONEERS & VALUERS 


HENRY BUTCHER 


Auctioneers, Valuers 
and Surveyors 





Specialising 
in the 
SALE & VALUATION 
of 
ENGINEERING & ALLIED 
| WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 


| HOLBORN 8411 (8 lines 
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E city R 
By Order of the Mintster of Supply 
‘ 7" y Sie a) ‘ al Wh va 
GOVERNMENT SURPLUS STORES 
SALES BY AUCTION 
Main Locatior fuctioneer 
February 2-6 Vehicles, lifting and M.O.S. Storage Depx WALKER, WALTON & 
earth-moving equip- Ruddington, Notts HANSON (Dept ) 
ment, motor cycles Byard Lane. Bridlesmit! 
etc Gate, Ne ttingh am 
(Tel.: $42 
February 3-4 Milereliansous stores, Central Ordnance Depot SIMMONS & SONS 
uding hand tools Didcot, Berks. (Dept. L), 12, Statio 
etc Road, Reading, Berk 
(Tel 54025.) 
February 10-11 Miscellaneous stores, M.O.S. Storage Depot RUSSELL, BALDWIN 
including Rotherwas, Hereford . BRIGHT. 1 rD (Dept 
» 20. King Street. Here 
ford (Te 43 166 
LIMA CRAWLER EXCAVATOR road rollers fire pump trailers 
700 outboard motors ; machine tools ; large quantity of tyres and inner tubes 
Morris, Bedford, Leyland, Dennis, Meteor and Humber diese} 1 petre 
engines ; marine engines and spares M.T. spares and vehicle equipment 
sparking plugs building and plumbing materials ; steel binning : wireless 
spares and electrical equipment furniture and kitchenware canvas cover 
bridging accessories ; shackles ; nut dOltS, etc 
February 18 Miscellaneous stores Northern Command Ord BARTLE & SONS 
nance Sub Depot, Barlow, (Dept. L), 50-52, Merrion 
Nr. Selby, Yorkshire Street, Leeds, 2 
(Tel.: 2.0898.) 
February 20 Miscellaneous stores Returned Stores Grour FENN, WRIGHT & € 0. 
Reed Hall, Colchester (Der L) 146 Hig 
Street, Colche Ess 
{ fel 3] 71 ) 
February 24-25 Miscellaneous stores M.O.S. Storage Depot 1. H. NORRIS & SON 
Byley. Widdtewtes, (Dep 1) ) Albert 
Cheshire. (Sale at Ww Square Manchester 
Islington Public Hall (Tel Blackfriars 8373.) 
Ancoats, Manchester.) 
— 
March 3-5 Misce!laneous stores M.O.S. Storage Depot FULLER, HORSEY, 
Royal Arsenal, Woolwich, SONS & CASSELI 
S.E.18 (Dept. L), 10, Lioyd’s 
Avenue, London, F.C 3 
(Tel Royal 4861.) 
SALE BY Sy ag R 
Approximately 6500 tons miscellaneous BAIL bridging components, including panels 
transoms, Stringers button and plain, etc Locates , a Long Marston, near Stratford-on-Avon 
Warwickshire 
Tenders to be submitted by 27th February, 1959 
APPLICATIONS (a) for catalogues for the auction sales should be made only to the Auctioneer 
shown above (price of catalogues Is., P.O. only) 
(b) for Tender Forms should be made to the Ministry of Supply. Director 
of Disposals, First Avenue House, High Holborn, London, W.C.1 
E118 
FOR SALE | FOR SALE 
NEW OVERHEAD CRANES FOR SALE-TWO INFRA-RED STOVING 
OVENS, by Metropolitan-Vickers, endless chair 
60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary, | SOPYS%O! Wiseman reduction gear with variable 
cab control, 400/3/50 speed pulley, oven I2ft. by 2ft. by 2ft. free clearance 


40-ton Goliath, by Babcock and Wilcox, 40ft. 


span, 
5-ton auxiliary ; cab control, 400/3/50 


30-ton Adamson, 42ft. 3in. span, 5-ton aux. ; new 
in cases 
20-ton Vaughan, 42ft. 3in. span, 6-ton aux., 17ft. lift, 


six available. 

20-ton King, 42ft. 3in. span, unused. 

10-ton Goliath, by Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50. 

Surplus Unused Ministry Cranes, mainly still packed 
Drawings on request. Inspection invited. Bargain 
prices. 


FRED WATKINS (ENGINEERING), 
LTD., COLEFORD, GLOS 


Tel.: Coleford 2271/2/3. El32 G 


39 hooks on chain conveyor at 18in. pitch. Chamber 
heat 48 lamps per side, total 96 Lamp voltage 
100/130, lamp wattage 250, wiring in series Two 
3) amp M.E.M. triple pole switches with fuses 
Conveyor motor, Brooks |! h.p. 440V, 3-phase 
50 cycles, 1000 r.p.m. with Allen West push butt 

starter. Can be inspected at our works at Newart 
hil, near Motherwell Best offers-—BOX No 
£9763, “ The Engineer 6 

35-TON ELECTRIC PORTAL WHARF 
CRANE, built 1945. 35 tons at 60ft. fixed radius 
8S5ft. height of lift. Rail gauge 40ft., admitting 3 


lines of standard gauge track. Electrics 440/350 


with ard Leonard Generator REED 
BROTHERS (ENGINEERING), LTD., Replant 
Works, Woolwich Industrial Estate, London, S.E.18 
Telephone : Woolwich 7611/6 E9760 « 
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Keys serving to lock out, as well as in, can be regarded also as symbols of freedom from things unwanted 
In the world of machinery, freedom from breakdown, from inaccurate working, and from the extra expense 


involved by the presence of these two undesirables, gives the best possible security for efficient production. 


tate Dodbly Cure ly VilGihg 


ee 


HEADED,PLAIN AND { Ji ) PREMO 


WOODRUFF KEYS TRADE MARK 





= 


Also manufacturers of 


SOLID AND SPLIT , 
af FREDERICK MOUNTFORD (Bham) LTD. 


TAPER PINS ar 
‘ aa FOEMO WORKS - MOSELEY ST.- EIRMINGRAM, § 
a e: MIDiand 7984 PBX. Telegrams: FREMO, BIRMINGHAM 


Vision is vital . 





Whatever the development plans 
of Harbour Authorities and their 
Consulting Engineers ; whatever the 
conditions they see ahead, of this i 
they can be sure—Simons of Renfrew \~ 

have the experience and resources y 

to build the Dredging Craft they | 
will require. 





























Snag ¥l tel 


Barges, Salvage and Sludge Vessels, Tugs and 
Kindred Craft with Steam, Diesel Electri 
Ponce tm Scxsuinn. Rite, tintos na WM. SIMONS & CO. LTD., RENFREW, SCOTLAND 
Estuary Service. 
v 
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AT 


WHIPP & BOURNE LTD 


BAILLIESTON - GLASGOW 


typical of the many BULLOWS 
Spray Booths installed in well-known 


Industrial Plants throughout 








the country. Consulting us incurs 


no obligation. 











DEPOTS AT 
13 SOUTH MOLTON ST - LONDON, W.1 - TEL. MAYFAIR 2313 
55A BRIDCE STREET - MANCHESTER 3 - TEL. BLACKFRIARS 5670 
61/63 DRURY STREET - DUBLIN - TEL. DUBLIN 731889 
70 CILMOUR STREET - CLASCOW C.5 - TEL. SOUTH 2383 


Water Wash 
Spray Booth 








A. BULLOWS & SONS LTD+ LONG ST - WALSALL - STAFFS - TEL. 5401 
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FOR QUICK DELIVERY— 24 hours despatch 
of popular items—you can’t beat Brookhirst! 
Full technical information and prices of the widest and 
most adaptable range of standard control equipment 
ever offered are given in Catalogue 32. 
Write now for your copy, and also for a copy of Short 
Delivery List. 
Right) Type SC-618 small horse-power 
A.C. automatic straight-on starter with 


block type contactor and combined over- 
load and single phase protection. 


OOKHIRST 





SPECIALISTS IN MOTOR CONTROL 


WORKS - CHESTER 


CVS 65 


BROOKHIRST SWITCHGEAR LIMITED - NORTHGATE 


A METAL INDUSTRIES GROUP COMPANY 





FORGE REVEIRS, LI 12. ROSEBERY AVENUE. LONDON, £.C.1, FOR THE PROPRIETORS, MORGAN BROTHERS (PUBLISHERS), LID 28, ESSEX STREET, STRAND, LONDON, w.c.2 7 ans 
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ON THE HORNS OF A DILEMMA? 


Which material is best tot 
the application 
NEOPRENE 

NITRILE 

SILICONE 

NATURAL RUBBER 
PHIOKOI 


Kautex can advise you as they 
ipply them all as Extrusions 
Mouldings. Gaskets or 


Sheet material So tor tl 





best advice. quality. price 


ind delivery consult 

















ZALKAUTEX LTD 


ELSTREE WAY, ELSTREE, HERTS 


Telephone : ELStree 1777 89 and 


a 


WHAT FE! 


years of it, is the startling record 
of this Hoffmann Ball Bearing on a Royc 


And after this marathon run. wear 





mperceptible on the moving parts and only very slight 

Jamage to tracks due to the ingress of foreign matter 
If you have a Hoffmann Bearing which as been in service for a similar period or longer, we should b 

most interested to have details. The bearing would naturally be Hoffmann, as we were then tt 


British manufacturers of the radial ball bearing 


BALL & ROLLER BEARINGS 


BACKED BY 60 YEARS OF BEARING KNOWLEDGE AND EXPERIENCE 





THE HOFFMANN MANUFACTURING CO. LTD.,CHELMSFORD, ESSEX 
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wand many besides 


Widely diversified industries, railways and public undertakings 
employ Smith Cranes. Here are some typical applications. 





ee AEA. a4 
SCHOOL BUILDING 
A Smith 21 Crawler Crane lift- 
ing concrete units into position 
during the building of a new 
school. 





BRIDGE CONSTRUCTION 
A Smith Truck-Crane lifting 
a 68ft. Dorman Long 36" « 16i" 
Universal Beam on a by- 
pass bridge on the A.l. 
Trunk Road. 


















CARGO HANDLING 

A Smith 7; ton electric 
level-luffing portal crane 
installed at 

Rossiare Harbour, 


~~ 


= 


~~. 





GRAB DUTIES 

A Smith 65-ton diesel 
shunting crane unload- 
ing railway wagons at 
the United Glass Bottle 
Co. ‘ttd., St. Helens. 


SAND AND GRAVEL 

A Smith 5-ton diesel loco 
crane feeding a loading 
hopper. 






GRANES 





~ THOMAS SMITH & SONS (RODLEY) LTD: RODLEY- LEEDS 





